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Abstract
The main purpose of this study was to inform the development of screening tools for 
identifying dyslexia in the Persian language. Measures based on those used in English 
tests were investigated to assess their relevance for Persian-based assessments. Five 
studies were conducted. In the first, 140 Persian speaking pupils from five different 
grades were tested to determine the appropriateness of the measures for use across these 
grades. In the second study, 64 students were examined with more complex test items to 
reduce ceiling effects in the data. Overall, the results of these studies suggested a high 
level of accuracy in text reading in early stages of Persian literacy development. Three 
further studies then contrasted Persian and English, and dyslexic and non-dyslexic, 
children. Study 3, in which 40 Persian and 50 English pupils in the third and forth year of 
schooling were tested, revealed consistency in phonological processing predictors of 
literacy levels across cohorts. Study 4 compared 36 dyslexic and 58 non-dyslexic grade 1 
and 2 Persian children and identified deficits among dyslexic children in literacy and 
phonological processing. Similar conclusions were derived in study 5, which contrasted 
differences in performance of year 3 English dyslexies (N=23) and non-dyslexlcs (N=25) 
with those found with grade 2 Persian dyslexies (N=16) and non-dyslexics (N=30). These 
results could be argued to be confirmatory of theories of dyslexia that propose a universal 
(cross-language) phonological deficit as the primary cause of dyslexia amongst children. 
However, the studies reported in this thesis also indicated that the Persian learners 
reached higher levels of accuracy earlier than their English counterparts, a finding more 
consistent with script-dependent viewpoints. The data are discussed in terms of these
underlying causes and the implications for practice (assessment and intervention) are 
considered for this relatively under-studied language.
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Chapter 1
General introduction and overview of thesis/research
The development of literacy is an important pai*t of education and a lack of achievement in 
reading and writing skills can be a major barrier to educational progress and employment 
prospects. Work that informs the identification of literacy learning difficulties and that will 
lead to better support of children with such problems should be of benefit to educational as 
well as the wider society. These practical benefits aie mirrored by research into reading and 
writing abilities/acquisition informing theoretical perspectives which should lead to a better 
imderstanding of the area of human ability studied as well as further informing practice. The 
current work focuses on literacy ability and disability in the Persian language. Currently, 
much of the research pertaining to the development of reading and writing ability has been 
conducted with children who speak the English language. However, language features vary, 
particularly those that relate to the writing system used to represent a language. 
Consequently, theory and practice developed fiorn this English-language research may not be 
applicable to other languages and learning contexts. The universality of the findings obtained 
fiorn English language work needs to be evaluated by investigating literacy development in 
other orthographies/languages. For example, Moustafa (1995) has suggested that the onset- 
rirne analogy that has been refened to often in the reading research literature might be 
important for English literacy development, but not for Arabic literacy acquisition, meaning 
that this area of ability may be useful for the identification of literacy-learning difficulties 
(dyslexia) in English but may not be useful in the assessment of dyslexia in Arabic. If such 
findings are correct, they suggest a need to revise theories relating literacy and language, as 
well as general views about literacy and language development (eg, Goswami, 2000).
The present thesis considers this area of research from a primarily practical position of 
informing procedures for the assessment and support of dyslexic children in a particular 
language context; i.e., children learning to read and write in Farsi, the main language spoken 
in Iran. The main aim of the work reported in this thesis, therefore, was to investigate 
whether Iranian dyslexic children show a similar pattern of deficits in the acquisition of 
reading and writing to those found with English language children. Large similarities 
between the two would suggest that procedures derived from English-language work should 
be applicable in Iran. Consistent with the above, the work focused on language-related factors 
since, as will be specifically argued in the introductory sections of this thesis, these 
incorporate the current dominant theories of the cause of literacy learning 
difficulties/dyslexia, as well as being the main area where cross-language differences might 
occur. Additionally, the work investigates the potential influence of other areas of cognitive 
skill that have also been argued to be related to literacy development to assess the importance 
of the language factors against these alternative areas of functioning to the acquisition of 
Farsi literacy sldlls. To provide a basis on which to consider these potential relationships, the 
following introductory chapters present a review of curi’ent theories of reading (and writing) 
development derived from the English-language research literature, as well as an overview of 
work in other languages, particularly those with a more transpar ent orthography than English, 
that indicates how language-related influences may vary across difficult contexts. These more 
general introductory chapters are followed by an introduction to the features of the Persian 
orthography and methods of teaching in Iranian primary schools, to provide the reader with 
an understanding of the context within which the research is conducted.
The data chapters in the thesis start with work investigating normally developing children 
across the initial grades within Iran. This cross-sectional work looked for changes in literacy
levels, as well as language-related and non-language cognitive skills, across the first five 
grades in typically Iranian schools. CoiTelational analyses were used to investigate 
relationships between literacy levels and underlying language/cognitive skills. Levels of 
ability and correlations between skills across these initial educational grades were contrasted 
with those predicted by cuiTent theoretical positions. Consistencies between Farsi literacy 
development and that predicted by English-based models were further investigated in the 
next data chapter by a specific comparison of Iranian and English children’s literacy and 
language-related skills. Based on these normal development findings, the following data 
chapter contrasted children identified as dyslexic in Iran against a matched group of normally 
developing Iranian children. A final chapter then contrasted these Iranian dyslexic/non- 
dyslexic findings against a similar set of data on English dyslexic/non-dyslexic children. The 
final chapter of the thesis discusses of the results of these data chapters in terms of universal 
theories of literacy learning, as well as the educational implications of the work for the 
Iranian educational system, and suggests areas of fiuther research in this and other languages.
Chapter 2 
Psychological models of reading and dyslexia
2.1 Literacy and phonology
Reading and wiiting has become one of the most essential skills in the modem, post­
industrial world. Even though modern communication systems may provide a means to 
enhance a child’s overall knowledge, reading and writing ai*e still the major tools for the 
schooling of a child. Although learning to read and write is effortless for most of the children 
in a classroom, deficiencies in cognitive/linguistic abilities may prohibit a child’s progress in 
the process of learning to read and write (Bryant, 1995, Hatcher, Hulme, and Ellis, 1994; 
Lovegrove, 1994; Rack, 1994; Snowling & Hulme, 1994; Willows, Kmk & Corcos, 1993). 
Identifying those abilities that predict literacy acquisition in young children, therefore, is an 
area of interest to many reseai'chers and educationalists. The evaluation of phonological 
development in beginning readers may provide a way to discriminate children at risk of 
reading disabilities and has contributed to an increase in our understanding of reading 
development amongst most children. There is a large amount of research in English 
supporting the idea that information about the soimds within words (i.e., phonological 
awareness) facilitates reading acquisition (e.g., Adams, 1990; Bruck, 1993; Cataldo & Ellis, 
1988; Eliri, 1992; Frith, 1995; Gillon, 2004; Goswami & Bryant, 1990; Muter, Hulme, 
Snowling & Taylor, 1998; Muter, Snowling & Taylor, 1994; Nation & Hulme, 1997; 
Shankweiler & Crain, 1986; Snowling, 2000; Wagner & Torgesen, 1987). Phonological 
awareness is assessed by a variety of tasks, which range in difficulty from relatively easy 
rhyme and alliteration discrimination tasks to more difficult phoneme segmentation, isolation 
or manipulation tasks (Adams, 1990; Gillon, 2004; Schatsclineider et al, 1999; Stahl &
Murray, 1994; Stanovich, 1992), which may relate to the age at which a child is most likely 
to acquire these phonological skills (Cossu et al, 1988; Dodd & Gillon, 2001; Liberman et al, 
1974; Lonigan et al, 1998). However, skills in those tasks that require the child to recognize 
individual phonemes within words have been considered to develop with literacy acquisition 
(see Goswami, 2000; Liberman et al, 1974), which means that these phonemic awareness 
skills may be as much due to literacy acquisition as tliey are a skill that leads to literacy 
improvements. Evidence from training studies, which suggests that phonemic awareness 
enhances later reading skills, has led some authors to consider tests of phonological 
awareness as reliable predictors of the degree of reading and writing achievement (Bryant, 
Maclean, Bradey & Crossland, 1990; Mann & Liberman, 1984; Stuait & Coltheart, 1988; 
Yopp, 1988). However, the exact direction of the causation is difficult to identify in studies 
that have focused on children who have already started to learn to read or who have been 
exposed to reading instructions, as well as those that have included alphabetic materials in 
their training programmes (e.g., Bradley & Bryant, 1983; Fox & Routh, 1984; Williams, 
1980). Indeed, the generally agreed position is that there is a reciprocal relationship between 
reading skills and phonemic awareness, such that phonemic awai'eness training can enhance 
reading skills, and that learning to read in an alphabetical language enliances phonemic 
awareness ability (Bryant & Goswami, 1987; Cheung et al, 2001; Liow & Poom, 1998; 
Mami, 1987; Mayringer & Wimmer, 2000; see also Morals, Alegri & Content, 1987).
Another phonological-type assessment measur e that predicts reading acquisition is the task of 
rapid naming. Although it is often classified as a phonological processing variable, it could 
be classified as a separate factor in predicting reading acquisition (see Blachrnan, 1994; 
Wagner & Torgesen, 1987). A number of resear chers have shown that among both children 
and adults, poor readers have slower times, or make more eri'ors, than average readers in 
tasks where they are expected to name items such as pictures, colours, letters or numbers
(Bowers & Wolf, 1993; Denckla & Rudel, 1976; Fawcett & Nicolson, 1994; Korhonen, 
1995; Swan & Goswami, 1997). Badian (1993) reported the differential effects of the rate of 
letter versus object naming in a sample of children who were considered at risk for learning 
problems. With IQ and reading experiences controlled, Badian found that letter naming speed 
made the largest independent contribution to the prediction of concurrent levels of word 
recognition (16.6% of variance), while object naming speed made the largest independent 
contribution to concunent levels of reading comprehension (14% of variance). Cornwall 
(1992) found that rapid naming of letters added significantly to the prediction of not only 
word identification (r=0.49) but also of prose passage speed and accuracy scores (r=0.35) 
after controlling for IQ, sex, age and behaviour problems. Overall, these studies suggest that 
rapid naming is related to the development of word identification skills and may affect 
comprehension, speed and accuracy of passage reading.
A final ar*ea of phonological processing that has been argued to be strongly associated with 
reading ability is short-term memory. Evidence for delayed verbal short-term memory 
development in poor reading has been obtained on a variety of measures (Brady, 1986; Jorm, 
1983; Siegal & Ryan, 1989). The relationship between short-term memory and reading levels 
is most robust dming the eaiiy school years, with the possible role in reading of being able to 
recall information for a short period of time being in learning to identify single words. For 
example, Baddeley (1986) has suggested that short-term memory may suppoil the decoding 
of unfamiliar- words. When children apply grapheme-phonerne conversion rules to decode 
words, short-term memory may be used to hold the sequences of soimds in the word so that 
they can be blended together. Although verbal short-ter-m memory has typically being 
associated with literacy acquisition (Everatt et al, 1999; Gathercole & Baddeley, 1993; 
Flulme & Roodenrys, 1995; Wimmer et al, 1998), Meyler & Breznitz (1998) investigated the
relationships between verbal and visual short-term memory and the acquisition of decoding 
from pre-reading through to early acquisition in 63 Hebrew-spealdng children and foimd that 
while both verbal and visual short-term memory capacity in Kindergarten predicted 
subsequent decoding ability, visual short-term memory proved to be a stronger and more 
consistent predictor. In addition, although Mann & Liberman (1984) have suggested that 
there is a casual link between short-term memory levels and learning to read, Ellis (1991) has 
argued that reading ability scores are predictive of later short-term memory scores. One 
possible reason why this might be so is that reading experience gives the child an additional 
source of knowledge about words (i.e., spelling knowledge), which they can use as the basis 
for a memory code (Frick, 1984; Rack, 1985), although a fruther possibility is that both 
measures are influenced by a third common factor, such as phonological processing skill 
(Rack, 1994).
2.2 The dual-route model
One model of skilled reading that incorporates the ideas of directly accessing a name of the 
visual stimulus as well as the translation of letters into corresponding sounds it the dual-route 
model (see Coltheart, 1978, 1985; Ellis & Young 1988; Seidenberg 1985). This describes two 
alternative routes to accessing the meaning of a word. One route involves deducing the 
meaning of words fr om their visual form (sight word reading). Any word that the reader has 
learned is represented as an entry in a mental dictionary or internal lexicon (Coltheart, Curtis, 
Atkins & Haller, 1993). This implies that words are read using visual analysis of the wr itten 
form and by retr ieving associations between this visual form of the word and its meaning. 
Letters, or the sequences of letters, are the visual spatial cues in these associations. The 
associations are arbitrary and have to be learmt through experience. Therefore, this route is 
facilitated by exposure to words. The direct association of a written form to its meaning and
hence its pronunciation has led to this route being described as the direct route, whereas the 
idea of a lexical store of visual fonns of words has also led to it being described as a lexical 
route to reading.
The second route in the dual-route model involves phonological processes that allow the 
application of grapheme-phonerne correspondence rules. This is usually done by first 
applying the rules that relate letters to their coiTesponding sounds in order to produce word 
pronunciations, and then by finding the word that matches this pronunciation form in the 
lexicon (Baron ,1977; Bairon ,1986; Bryant & Bradley, 1980; Frith, 1979; Treiman & Baron, 
1983). Therefore, it is seen as a phonological route that comiects a wiitten word indirectly to 
its meaning -  i.e., the comiection is not via the visual foim, but rather via its conversion into 
a sound form. As such, this route is often referred to as the indirect or non-lexical route to 
reading. Dual-route theorists have claimed that a reader must have a non-lexical route 
available for reading aloud in order to be able to read novel letter strings, since the lexical 
route can only operate following familiarity with a word.
Early versions of the model considered phonological, semantic and orthographic identities of 
a word as being stored together in a single integrated lexicon (see Coltheart, 1978). However, 
alterative views (see Morton & Patterson, 1980; Funnel!, 1983) have argued for these 
identities to be stored separately. For example, if a separate lexicon exists, then, when a word 
is read via the lexical route, the phonology of the item may be accessed directly via the 
oi-thogr aphic lexicon or indirectly through the semantic system. Either way, the phonology of 
the items are accessed post lexically, after the word has been identified, and the graphemic 
code is used to identify the word directly without any further analysis.
There is still some debate about which words ar e read by sight and which words are read by 
phonological conversion. Dual-route theorists claim that sight words aie the entire set of 
words that a reader has learned to access in memory. Irregularly spelled, or exception, words 
need to be read by sight because they cannot be read accurately thiough phonological 
recoding: for example, ‘island’, ‘pint’, ‘have’, ‘sword’ (Eliri, 1992). High frequency words, 
by definition, are experienced relatively regularly, so they are thought to be read as wholes 
instantly by accessing memory. Evidence suggests that readers generally do not use 
phonological recoding when they have seen a word several times (Gough, 1984). 
Phonological recoding is usually used for unfamiliar, low frequency, difficult words and 
nonsense words that have not been exposed to the reader previously. Therefore, skilled 
readers must produce some kind of mechanism, such as pronunciation rules, which can 
generate a plausible pronunciation of relatively novel/unfamiliar letter strings such as ‘slint’ 
or ‘mave’.
It is common to have these two separate reading methods, the lexical based method and the 
rule based method, represented as two separate pathways. This independence is supported by 
data gained from studying adult patients who show evidence of an acquired dyslexia. Bub, 
Cancelliere & Kertesz (1985) reported a patient who showed difficulty in reading exception 
words, which seemed to be due to the inappropriate application of cori'espondence rules that 
led to mispronunciations through régularisations. However, such smface dyslexic patients 
typically show an ability to apply these rules enabling them to pronounce regularly spelled 
words and non-words adequately. These findings led to the view that the indirect route is 
working in such patients but that the direct lexical routes is impaired due to nemological 
damage.
The alternative, phonological dyslexic cases show evidence of the non-lexical route being 
impaired. Here, a previously skilled reader would be expected to show normal word reading, 
particulaiiy of high frequency words, due to the continued use of the lexical route, but an 
inability to read new, unfamiliar words or non-words (Funnell, 1983) due to an inability to 
accurately apply grapheme-phoneme conversion rules. Such evidence from acquired dyslexic 
patients suggests that there is a double dissociation in reading performance, implying that the 
two routes ai'e independent of each other.
2.3 The connectionist model
Traditionally, the alternative to the dual-route approach has been to argue for one system that 
is directly accessed via the word. This second approach to word recognition has been 
championed primarily by connectionist modeling theories. There is no place in a distributed 
connectionist model for something like a lexicon where specific information about a 
paiticulai- input is stored independent from other information. Also, there is no distinction 
between specific information and general rules in most connectionist models. The main 
features of this model are the weights and comiections between units in the model that are 
acquired as a result of experience or training, and which ai'e all stored in common network 
(Phmkett, 1998).
The model implemented by Seidenberg & McClelland (1989) is illustrated in Figure 2.1. 
Wliat this framework assumes is that reading words involves the computation of thiee types 
of codes; orthographic, phonological and semantic. Processing in the model is assumed to be 
interactive, consistent with the general fr amework of the Rumelhait (1977) model of reading. 
However, the simplified implemented model avoided semantic and contextual levels and 
focused on the connections between orthographic input and phonological output. The
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function of these connections is that they cany weights that produce the spread of activation 
through the system. These weights encode what the model knows about written English; 
specifically orthographic redundancy and correspondences between orthography and 
phonology (Patterson, Seidenberg & Maclelland, 1989).
Figure 2.1. General fi amework for processing of words in reading: the implemented model 
in bold outline (based on Seidenberg & McClelland, 1989)
Content
Meaning
PhonologyOrthograph
When the model is first started, the connection weights work randomly. Therefore, it can be 
said that the network has no Imowledge of spelling patterns or of the correspondences 
between spelling and sound. However, the model’s ability to generate a correct phonological 
code comes about tlirough learning. When a word has been presented to the system, the 
difference between the actual value of each phonological unit and its correct value is 
computed, with learning being implemented by reducing this difference between actual and 
corxect values.
11
In its implemented form, the model was tr ained on monosyllabic words consisting of thr ee or 
more letters. After training, the model was able to ‘pronounce’ 97% of the words in its 
training set correctly. It can be said that the number of training trials on a particular’ word is 
proportional to its frequency, consistent with studies, such as Besner & McCann (1987), 
which suggest that high frequency words are pronounced more quickly than low frequency 
words. Interaction between word frequency and regularity is a function of this model. This is 
due to the idea that the connections are required for correct performance and they must be 
adjusted more frequently in the required direction for frequent words (because they are 
presented more regularly) and for regular words, because they make use of the same 
comiections as other, neighbouring, regular words (Patterson et al, 1989). This means that 
high frequency and regular* words will be read more quickly than low frequency and 
exception words (Seidenberg & McClelland, 1989).
Models which incorporate separate lexical and rule based routes to reading suggest the 
potential for confusions between competing pronunciations of exception words. For example, 
the lexical route would lead to the word ‘lose’ being pronounced correctly; however, via the 
non-lexical route a pronunciation that rhymes with ‘rose’ would be specified. Therefore, to 
avoid such confusions, many dual route models assume that the correct pronunciation of an 
exception word by the lexical route is produced too quickly for the competing (incoixect) 
pronunciation generated by the grapheme-phoneme conversion rules. Such explanations do 
not fit the data that well, however. Similarly, although the original connectionists models 
were often seen as reproducing those words that they had been taught in a way which mimics 
the performance of skilled readers, they have been seen as poor at generalising 
pronunciations to new, novel words or non-words -  basically, they do not read non-words as 
well as a skilled reader. Comiectionist networks are seen as poor at pronouncing new words
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because they do not have specific rules about pronunciations and are poor at lexical decisions 
because they lack representations of information about specific words (Rolls et al, 1998). 
These problems with both types of models have led to more hybrid theories that incorporate 
elements of both dual routes and connectionist features (e.g., Coltheart et al, 2001; Plant et al, 
1996).
2.4 Stage models of reading
Developmental theories focus on the effects of age on skill acquisition. Changes with age are 
seen as biologically and/or culturally determined, with important roles being played by both 
genes as well as educational systems (Frith, 1986). These theories indicate and describe how 
and in what order knowledge and skills aie acquired. The order in which skills can be 
acquired is particulaiiy important for those theories that focus on stages of acquisition. In 
terms of reading development, one of the most influential stage theories was proposed by 
Marsh and his colleagues (e.g., Marsh et al, 1981). This cognitive-developmental stage theory 
divided reading development into four separate stages. The first stage involves linguistic 
substitution, in which the child may have a rote memory for a few highly familiar words, like 
their name, but can only guess at unfamiliar words using the context within which the word is 
presented (i.e., a linguistic guessing strategy for reading new words). For example, a child 
may guess at a related word that fits into the context but which does not show any graphemic 
features in common with the presented word (saying ‘spaceship’ for ‘rocket’).
The second stage is called discrimination net substitution. Here rote memory is still the basis 
of reading familiar words; however, guesses are now based on visual letter cues as well as the 
linguistic context (reading ‘house’ as ‘home’ because it has the same initial letter). Therefore, 
unfamiliar words will be identified on the basis of visual similaiities (discriminating between
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different words) with a net of familiar words. This can be contiasted with stage thiee, the 
sequential decoding stage, in which the child uses phonological information to support 
reading. Now the focus is on a decoding system to address unfamiliai* words. In this initial 
decoding stage, a sequential (in English) left-right mapping process is used, which means that 
beyond relatively simple word structures (‘cog’, ‘car’, ‘kitten’) there are frequent 
mispronunciations, particularly with iixegulai- words (‘cough’, ‘caie’, ‘knit’). However, in the 
fourth and final stage, the hierarchical decoding stage, more complex decoding rules are 
used, enabling a more flexible approach to reading unfamiliar* words. In this final stage the 
analogy strategy first appears. When reading by analogy, new words are pronounced based 
on a knowledge of words with similar spelling patterns. Thus a child who knows how to read 
the word ‘beat’ can through the process of analogy, infer the pronunciation of similarly 
spelled words like ‘meat’, ‘heat’ (M uter, Snowling & Taylor, 1994).
The four* different stages that Marsh et al identified may not necessarily be characteristic of 
every child. However, they do provide a fairly reasonable description of many children’s 
reading progress, par*ticular*ly in terms of the sort of error* patterns found amongst children of 
different ages (Rayner & Pollatsek, 1989). However, it also has the disadvantage that the 
skilled reader* is considered to access words via a phonological-related decoding strategy, 
which does not seem to reflect the reading characteristic of skilled adult readers who, in dual 
route terms, seem to be able to access lexical entries directly without conversion to a 
phonological form.
An alternative, equally influential stage model, has been suggested by Frith (1985). This 
incorporates three stages, which starts with a logographic or visual whole word recognition 
strategy, similar* to Marsh et al’s second stage, before moving to an alphabetic or decoding
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stage that employs letter-sound conversion strategies similar to those used in Marsh et al’s 
later stages. However, more consistent with cunent views about skilled, adult reading, Frith’s 
model proposes a tliird and final orthogiaphic stage, which depends on the segmentation of 
orthographic and/or morphemic units larger than the single letter/grapheme. Hence, in this 
final stage, decoding into phonemes is less crucial for skilled reading.
Logographic skills refer to instant word identification on the basis of noticeable graphic 
featm*es. It is typically the first letter that acts as the salient feature,although other letters can 
do so too. Letter order is largely ignored and phonological factors are entirely secondary. 
This strategy means that the child pronormces a word only after recognising it, leading to 
non-responses if recognition does not occm* -  although contextual and pragmatic cues may be 
used to form a guess in some cases. It is assumed that this look-and-say strategy is avoided 
when the storage has reached a critical limit and visually similar words become confusing. 
By now, the child may have learnt some relationships between letters and sounds, such as 
that the words ‘fish’, ‘fog’, ‘fast’ all have the same initial sound and are spelt with the same 
initial letter. By this stage, the child has now moved into the next stage of development in 
which they abstract and use letter-sound conespondences. The alphabetic stage is 
characterized by the child being able to analyse words into their component letters and 
sounds, as well as being able to blend individual sounds to produce a whole word 
pronunciation. Letter order and phonological factors play a crucial role. This strategy enables 
the reader to pronounce (though not always coixectly) novel and nonsense words. When 
children enter this stage, they may be obseiwed to sound out the letters in a word sepai*ately 
and then recombine them to produce the actual word. The start of this stage is characterized 
by the occuirence of semi phonetic spelling. This normally omits vowels. Letter sounds will 
be used to represent syllables. Wlien children have shown that they can spell phonetically
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(e.g. ‘orange’ is written ‘ORINJ’), this indicates that phonological awareness skills ai*e 
developing normally (Stackhouse & Wells, 1997) and that children have learnt to divide 
words successfully and apply letter knowledge; however, they will still not have learnt the 
conventions of English spelling which need to be developed to become a successful 
reader/speller. These conventions are based in the skills learnt as part of the orthographic 
stage. This final stage is characterized by the child’s reading becoming independent of 
sounds and an immediate analysis of words into orthographie units. There are two possible 
definitions of what an orthographic rule is. One is that leaniing about any spelling sequence 
that cannot be decoded on the basis of single-letter sound associations is in time orthographic 
learning. This definition implies that the sequence “ight”, for example, is an orthographic 
sequence (Bryant, 1995). The second definition states that there are conditional rules. The 
child has to learn that a sound may be represented in one way under certain conditions and 
differently in other conditions. For example we usually represent the final morpheme in past 
verbs with ‘ed’ even in words such as ‘mixed’ or ‘waited’, which end with a /t/ sound or with 
an /id/ sound in their spoken form. Conditional rules are more complex than straightforward 
associations between letters, or letter sequences, and sounds. Therefore, a child may only 
manage to leam such conditional rules after they have mastered the alphabetic code. The 
orthogiaphic strategy is distinguished from the logographic one by being analytic and by 
being non-visual. It is distinguished from the alphabetic stage by operating in larger units 
(such as morphemes) and by being non-phonological. Frith’s model states that children enter 
the orthographic stage initially in reading and then in spelling since the many irregularities in 
the English orthographic system makes spelling development very difficult, particularly for 
the strategies used in the alphabetic stage. For the child to understand these irregularities and 
to deal with them successfully, they must transcend the phonetic principles of one sound
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being represented by each letter, which dominate the alphabetic stage, and must enter the 
orthographic stage, when spelling is by larger units or morphemes.
Unlike the Marsh et al model, Frith’s view is compatible with models of skilled adult reading 
performance. It is also possible that this model is compatible with a dual-route account of 
skilled reading. Children develop their non-lexical route in the alphabetic stage. The 
oilhogi'aphic stage is where they develop their orthographic lexicon. The orthographic stage 
is one where direct visual access is on the basis of complete descriptions of words. Adult 
readers, as in the dual-route models, are conceptualised as having both routes operational but 
for most words the direct lexical route will dominate, unless there are problems, in which 
case the alphabetic strategy may lead to a pronmiciation and the accessing of potential 
meaning. The model is developmental with tire alphabetic stage being a necessary pre-cursor 
to the orthogr aphic stage.
Ehri’s (1992) developmental stage model may be seen as more along the lines of a 
comiectionist viewpoint, though whereas the connectionist formulation focuses on the nature 
of the access route into memory, and the kinds of connections that are formed linking 
spelling to pronunciations, Ehri’s theory focuses more on the nature of the spelling 
representation that is established in memory when these connections ar e formed (Ehri, 1992). 
Ehri’s model distinguished four stages. The first, pre-reading or emergent reading stage 
begins during the pre-school years when the child develops an understanding of the purpose 
or functions of wr itten language. Reading readiness may be indicated by the child picldng up 
a book and telling a familiar story or rhyme to an adult, pet or toy (Stackhouse, 1989). In this 
stage, children begin recognising words in their environment but have little Imowledge of 
letters. Connections between written words and meaning are formed through arbitrarily
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salient visual cues seen in or aiound a word, which are linked to the meaning and 
pronunciation of the word in memory, independent of phonology. Consistent with this, 
several studies have shown that logographic readers are able to read words by remembering 
visual cues with little attention to letters in the words (Ehii, 1984; Goodman and Altweger, 
1981). Unless sight words ai'e learned during this stage, the visual cues forming the 
connections tend not to be unique to individual words and so children mistake visually 
similar words for one another. This is because the visual cues aie connected to the meaning 
of the word rather than the pronunciation. Similarly, writing that is practiced by scribbling or 
copying print may lead to children inventing their own spellings.
There are two factors that may be used to predict how well children read duiing the next 
stage. The first of these factors is knowledge about names of letters and the second factor is 
phonemic segmentation skills (Juel, Griffithand & Gough, 1986). These measuies are said to 
be more reliable predictors than measures of intelligence and story listening experiences. 
Indeed, a study by Lundberg, Frost & Petersen (1988) showed that pre-readers who were 
trained to segment speech into phonemes before they received any reading instruction, 
learned to read and spell better tlian the control subjects who did not receive this training. The 
use of phonetic cue reading is an initial decoding phase of the rudimentary alphabetic stage. 
Here the child may learn the names or soimds of most of the letters of the alphabet and attain 
low-level phonemic awareness. Duiing this stage, a beginner reader uses their letter 
Imowledge to form visual-phonetic connections between letters seen in spelling and somids 
identified in pronunciations of words: for example, in learning to read the word ‘bill’, they 
realise th a t‘b ’ connects with /b/and that ‘11’ connects with IM in the pronimciation of the 
word. These two connections aie stored in memory, which enables the child to access the 
word’s pronunciation the next time they see its spelling (Ehri, 1992). The reader must acquire
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phonetic segmentation skills to understanding that there are separate sounds in the 
articulations of words and also in letter names (e.g., /I/ versus ‘el’). Recognising first and 
final sounds in pronunciations is much easier than detecting sounds in the middle of words, 
such as the /I/ sound in ‘black’ (Treiman, 1985). This may lead to the beginner reader 
misreading a word such as ‘face’ as ‘fare’. By having experience in reading different words, 
and with special training to detect sounds in blends (Ehri & Wilce, 1987), correspondences 
between letters and sounds should be acquired. When phonemic segmentation sldlls improve, 
access routes connecting spellings with pronunciations in memory will be formed, which 
should lead to more reading confidence than in the eaiiier stages, given more systematic 
connections between spellings and pronunciations, rather than more arbitrary connections 
between visual features and meaning.
The next stage is the more matuie alphabetic phase, which was termed cipher reading. This 
phase is achieved by setting up comiections in memory across entire sequence of letters, as 
well as between sequences of letters and blends of phonemes. The connections aie elaborated 
due to the development of pait-part and part-whole comiections. Because the English 
orthography symbolises the phonemic structme of language more closely than the phonetic 
structme (Ehri, 1992), cipher readers do not make errors that are phonetically valid. Rather, 
errors are phonemically wiong, because they have learned how the phonemic system works. 
Some of tliis knowledge has come from their experiences with speech but also some of it has 
come from learning how the spelling system symbolises speech phonemically. One of the 
characteristics of this stage is that cipher readers loiow how to analyse pronunciations into a 
sequence of phonemes. They can analyse the phonemic function of all the letters in a word’s 
spelling and store these comiections in memory in order to use them in recognising the 
printed word. Segmentation sldlls and phonological recoding are used in a mature mamier to
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form complete visual-phonological connections in learning to read sight words (Elni, 1992). 
Although cipher readers may make very few mistakes compared to younger decoders, 
confusions in reading similarly spelled words can occur'. However, a feature of this stage is 
that tire reader becomes more fluent in their reading skills. They become faster and more 
skilled in decoding unfamiliar' words, they reading familiar words with greater speed and less 
effort, and they are more able to coordinate word identification and text comprehension 
processes in a more efficient manner. To facilitate this development, practice is essential. 
This decreases the amount of attention required on individual words and increases the 
resources available for coordinating words with text comprehension processes (Dewitz & 
Skilliter, 1989). When readers ar e in the fluency stage, they learn a great deal of words. Word 
attack skills grow as the reader receives more decoding insti'uctions and they recognise 
common spelling patterns in the sight words they learn to read (Venezky & Jolmson, 1973). 
By doing this, they camiot only read the words in front of them accurately but automatically 
and quickly. In the final, skilled stage, the reader can not only read well and fluently but also 
is able to take in information and comprehend difficult materials, even if these materials are 
unfamiliar. This stage involves learning new information, new knowledge, new thoughts and 
new experiences. The material read is more demanding than in the previous stages and the 
ideas are less familiar'. Intelligence is more highly correlated with reading skills at this stage 
than the earlier stages (Singer, 1977). This stage is the determiner on how well someone 
reads compared to another, and also the differences between good and poor readers (Juel, 
1988).
The descriptive stage models of literacy development ar e made up of sequences of ^ stages or 
phases with respect to motor, cognitive, language, perceptual and normal development. 
However, they may not necessarily be characteristic of every child. There is a question of
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how and when these children go through these phases. Stuart & Coltheart (1988) have 
suggested that the stage dependant view of reading development may not be totally tenable. 
They present evidence that some children who are phonologically aware appear to be able to 
read using an alphabetic strategy from the beginning, whereas other children have to use a 
visual approach as their initial strategy. Children using an alphabetic strategy as a starting 
point made the fastest and most effective progress towards skilled reading. Additionally, 
Wimmer & Hummer (1990) found absolutely no evidence for logographic processing in 
Austrian children learning to read German. Iranian children showing progress in 
phonological training (especially blending and segmentatiorr of phonemes) before learning to 
read and write have been found to begin learning a few initial words by the look and say 
method but they enter the alphabetical stage at the same time (Tehrani, 1995). In other words, 
it could be assumed that there is no independent logographic stage in their reading 
development. The metlrod of teaching children to read may have an effect here. For example, 
the logographic stage may only be observed in those children starting to learn to read with a 
whole word method, such as look and say. Those children, such as Iranian children, who start 
learning to read with a phonic method may miss the logographic phase and move straight into 
the alphabetic phase.
Similarly, individual differences between children may play an important role in determining 
whether they go through a logographic stage or rrot. For example, Baron & Treiman (1980) 
and Baron et al (1980) argued that there were two types of readers amongst the normal 
English speaking children that they assessed. ‘Chinese’ readers used a great amount of word- 
specific associations when they wanted to read or spell; their reading may be described as 
‘visual’. Such children also made meaning preserving errors (e.g., reading plausible as 
possible), suggesting that they directly accessed the semantic memory system at word
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recognition. On the contrary, ‘Phoenicians’ relied heavily upon spelling-sound rules. They 
are better in sound categorisation tasks in comparison to Chinese subjects. ‘Phoenicians’ 
show char acteristics similar' to readers said to be in the alphabetic phase (Snowling, 1987).
Finally, the age at which children are required to begin reading instruction may be an 
impor'tant factor in the str'ategies that they are able to use when attempting to pronounce 
words. It may be that the logographic phase in reading is observed when children begin to 
read before they have developed cognitively to the point where they can use a translation 
code (Byrne, 1992). They may have to resor't to memorizing visual features only because they 
have no other strategy available. However, if they were to start reading when they had 
developed the cognitive ability to use a translation code then they may be able to translate 
letters into sounds from the outset of learning to read and wr ite and, therefore, would not go 
through the logographic stage.
Overall, despite their problems, a large number of models of reading skill/acquisition argue 
for the importance of the child being awar e of the relationship between letters and sounds, 
and therefore being able to identify those letters and sounds. For the majority of the positions 
presented, skills in visual letter recognition and phoneme awareness would seem important 
aspects of the process of learning to read and wr'ite. Given this, it seems likely that problems 
with the acquisition of literacy would be related to deficits in the processes that support these 
recognition/awareness skills.
2.5 Models of dyslexia
2.5.1 Literacy difficulties and dyslexia
There are nimrerous views on what dyslexia is and this has led to a large number of
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definitions. Rather than covering all these positions, this discussion will focus on a few 
alternatives that are particularly relevant to the current work. Two general frameworks will 
be considered. The first focuses on the behavioural outcome of dyslexia -  specifically, its 
consequences for educational achievement. The second framework is based on theories as to 
the cause or causes of dyslexia. Examples of both of these general positions will be 
discussed.
A Working Party of the Division of Educational and Child Psychology of the British 
Psychological Society (British Psychological Society, 1999) came to the consensus view that 
dyslexia should be considered as a problem with developing word reading and/or spelling 
that is accmate and fluent. This definition specifically avoids causal viewpoints and focuses 
on the most obvious education-related behavioural outcome of dyslexia; i.e., literacy 
acquisition problems. One potential problem with this position is the over-inclusiveness of 
this definition. All children with a problem with learning to read and write would be defined 
as dyslexic under this relatively simple criteria definition. Even this position goes on to argue 
that educational opportunity needs to be considered -  i.e., a child who has not had the 
opportimity to learn to read and write would be excluded from this viewpoint. Similarly, this 
position goes on to focus on literacy at the word level, rather than at the level of 
understanding meaningful text. This suggests that a child with an imderstanding problem who 
can read isolated words well may be excluded from the dyslexia diagnosis. A final problem is 
that, traditionally, dyslexia has been considered in terms of a discrepancy from more general 
ability, with many viewpoints ai’guing for the specific natur e of the dyslexic’s problems (see 
Thomson, 2001). Under the BPS (1999) more encompassing definition, all children, 
irrespective of their general ability, would come mider the dyslexia label if they presented 
evidence of literacy learning problems.
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Alternative positions that still focus on the behavioural outcome use more exclusion criteria, 
typically focusing on the intelligence of the child. One of the most quoted definitions derived 
from meetings of the World Federation of Neurology (Critchley, 1968) and led to the view 
that a dyslexic was someone who did not attain literacy skills that equate to their intellectual 
abilities. The World Health Organisation (1993) ICD-10 criteria specified this position more 
clearly by stating that a specific reading disorder is determined by reading accuracy (or 
comprehension) being at least two standard errors below an IQ-based expected level. This 
had the advantage of specifying the level of difficulty quantitatively. However, problems 
arise when using IQ as part of any diagnostic criteria. For example, although theorists such as 
Miles (1997) and Tonnessen (1995) have concluded that a discrepancy can be informative 
when used as suggestive of a specific difficulty, they have also noted problems with this as a 
criterion measine. For example, there aie problems due to determining the nature of 
intelligence -  different views about intelligence will lead to differing criteria for diagnosis. 
This is paiticulai'ly relevant for dyslexia assessments since such individuals typically show 
sldlls in some areas of an IQ assessment but not in others (see Miles, 1993). The choice of IQ 
test measures, therefore, may under or over estimate the condition. Similai’ly, the discrepancy 
model would only makes sense if there was a strong coixelation between the IQ and reading. 
However, as Stanovich (2000) has noted, the correlation found between IQ and reading varies 
from study to study, depending upon the measures used, and evidence is inconclusive that 
there is a reliable relationship between general IQ levels and literacy ability. The main 
ai'gument against the IQ-based definition though has been the lack of evidence for differences 
between groups of high IQ and low IQ childien with reading deficits in all except the 
measiu'es on which the IQ score was derived (see Ellis et al, 1996; Share, 1996; Siegel, 
1988), thereby questioning the logic of separ ating these groups of poor readers.
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A fiuther difficulty with the educational outcome viewpoints is its need to await failure (see 
discussions in Lyon et al, 2001). Dyslexia assessments are required to wait until a difficulty 
in acquisition or a discrepancy with IQ levels has been established, which may lead to formal 
support being delayed. An alternative approach has been to provide additional features 
(symptoms) in the dyslexia definition by which to determine the level of likely risk of failure. 
An example of this approach was the British Dyslexia Association (Peer, 2001) viewpoint 
that describes dyslexia as a combination of abilities and difficulties, with weaknesses in 
speed of processing, short-term memory, perception, language and motor skills being 
considered in addition to the usual literacy problems. The idea that the dyslexic has abilities 
as well as difficulties provides a possible distinction between those with specific deficits and 
those with more general difficulties. However, such a large range of accompanying 
difficulties has the problem of again under-specifying the condition, and a consistent list of 
core symptoms has yet to be developed (see Smythe & Everatt, 2004). In contrast, the 
International Dyslexia Association (quoted in Masland, 1997) focuses on dyslexia being 
characterized by difficulties in single word decoding, which reflect insufficient phonological 
processing abilities. This position considers a core, causal factor underlying the dyslexic's 
difficulties in reading and writing, and this causal phonological deficit has become a 
dominant hypothesis in the field (see below).
2.5.2 Reading predictors
Given that most of the views of dyslexia discuss reading problems, the starting point for the 
identification of dyslexia would seem to be the determination of what predicts reading 
acquisition, particularly as such predictors may avoid experiences of failure to acquire. 
Consistent with the phonological deficit viewpoint, research into predictors of success in
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reading English has identified the ability to process phonological units (phonological 
awai'eness), as well as an understanding of the alphabet and its relationship to language 
sounds, as reliable predictors of English literacy skills (Adams, 1990; Badian, 1994; Bryant 
& Bradley, 1983; Cunningham, 1991; Gallagher, Frith and Snowling, 2000; Gillon, 2004; 
Martino & Hoffman, 2002; Muter & Snowling, 1998; Siegel, 1993; Scarborough, 1990; 
Stevenson & Newman, 1986; Wagner and Torgesen, 1987; Wasik, 2001; Wliitehiust & 
Lonigan, 2001). Such evidence has led to the view that specific reading deficits are likely to 
be the result of a breakdown in those language processes related to phonological processing 
that provide an awareness of the link between letters and sounds (see Snowling, 2000; 
Stanovich, 1988; Stanovich & Siegel, 1994). However, other areas of individual differences 
have also been found to predict aspects of reading (see Baddeley, Logie, Nimmo-Smith & 
Brereton, 1985; Conners & Olson, 1990; Engle & Conway, 1998; Everatt & Underwood, 
1994; Gottardo, Siegel & Stanovich, 1997; Jackson & McClelland, 1979; Palmer, MacLeod, 
Hunt & Davidson, 1985; Perfetti, 1983; Ransby & Swanson, 2003; Siegel & Ryan, 1988). 
Hence, although phonological processing and alphabetic knowledge seem to be the best 
predictors of early literacy skills (word reading and spelling), other areas of functioning may 
be vital, particularly when a wider range of literacy skills are considered. These alternative 
areas have led to alternative causal hypotheses to the phonological viewpoint and, therefore, 
the phonological causal position needs to be considered in the light of these alternative 
models.
2.5.3 The phonological cause viewpoint
The principal causal hypothesis, derived mainly from research on reading and writing 
English, has been the phonological deficit hypothesis (see Stanovich, 1988). This perspective 
has been derived from the substantial evidence that phonological skills form an integral part
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in the acquisition of English word level literacy (Bryant and Bradley, 1985; Rack et al, 1994; 
Siegel, 1993; Snowling, 2000; Stanovich, 1988). Evidence has also been provided that 
similar relationships between phonological processing and literacy can be identified in 
studies of languages other than English (Alegiia, Pignot and Morals, 1982; Bentin, Hammer 
and Cahan, 1991; Ho and Bryant, 1997; Lundberg, Frost and Peterson, 1988; Torneus, 1984). 
Additional support for the phonological perspective has come fiom studies which have 
indicated that eaiiy phonological training (together with suitable linlcage to early orthography 
and literacy experience) can substantially improve word literacy (Bryant and Bradley, 1985; 
Byrne and Fielding-Barnsley, 1993; Cunningham, 1990; Elbro et al, 1996; Hatcher et al, 
1994; Lie, 1991; Olofsson and Lundberg, 1985; Sclineider et al, 1997; Tangle and Blackman, 
1992; Torgesen et al, 1992; Waixick et al, 1993). Difficulties in phonological processing 
have also been a major distinguishing factor between dyslexies and non-dyslexics matched 
for age and reading level (Rack et al, 1992; Snowling, 1981), and these difficulties have been 
associated with dyslexia throughout development and into adulthood (Beaton, McDougall 
and Singleton, 1997; Bruck, 1993; Elbro et al, 1994).
However, despite the wealth of data supporting the phonological deficit hypothesis, it is not 
without its difficulties. It has yet to be confirmed whether an isolated phonological 
perspective provides a model that will work with the diverse nature of scripts found around 
the world. The relationships between rhyme familiarity and orthographic transparency 
identified amongst speakers of English, French and Spanish have led Goswami, Gomber and 
de Barrera (1998) to conclude that different orthogiapliies may represent words at different 
levels of phonology dependent on their level of transparency. Transparency here refers to the 
correspondence between letters (graphemes) in the script and sounds (phonemes) within the 
language. A highly regular or transparent oifhography (such as Hungarian) would have a
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simple or shallow relationship between written symbols and language sounds, such that one 
symbol would represent one sound. Most orthographies have some irregularities in the 
relationship between written symbols and language sounds; however, languages vary in their 
relative tr'ansparency, with a language such as English having one of the least transparent 
(opaque or deep) orthographies, whereas languages such as German have a more transparent 
(regular or shallow) orthography. Evidence has suggested that experience of a relative regular 
orthogi aphy may lead to a greater use of phonological recoding, or sub-lexical processing, in 
skilled reading and literacy acquisition (see Goswami, 2000; Smythe, Everatt & Salter, 
2004). Learning a relatively transparent oidhography may also lead to a higher level of 
proficiency in tasks that require phoneme awareness. In contrast, decoding a less transparent 
orthography may lead to lower scores in phoneme-based tasks and require the reader to use a 
range of phonological skills to support learning, as well as potentially leading to poorer 
general scores on measur'es of decoding. Amongst English speaking cohorts, literacy has 
been found to be related to novel letter string decoding, phonological awareness at the level 
of the rhyme and phoneme, retention and manipulation of phonological information and the 
rapid accessing of phonological forms, with deficits in these same tasks being char acteristic 
of poor readers who show evidence of a typical English dyslexic profile. These findings can 
be contrasted with several studies of scripts that are more transparent than English. Everatt, 
Smythe, Ocampo & Gyarrnathy (2004) found that measures of phonological awareness could 
distinguish English speaking children with and without literacy deficits, but were much less 
reliable at distinguishing those with and without literacy problems in Hungarian. Wimmer, 
Mayringer & Landerl (1998) concluded that children with a predisposition towards dyslexia 
who are learning a relatively transpaient orthography would show weaknesses on measures 
of naming speed and phonological memory more cleaiiy than on tasks of phonological 
segmentation and pseudoword reading. Such findings are consistent with differences across
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languages in terms of the relationship between literacy ability and phonological sldlls, with 
more transpaient languages being less likely to show associations between poor awareness, 
weak decoding skills and difficulties in reading acquisition.
One way to explain these effects within the phonological deficit perspective is to conclude 
that an awareness of sounds within words, the ability to decode wiitten symbols into sounds, 
the ability to store and/or manipulate phonological forms and the ability to retrieve/produce 
verbal labels are all types of phonological processing that can be subsumed under the one 
phonological framework. However, one problem with this ai'gument is that these processes 
may add independent variance to literacy (Wagner and Torgessen, 1987), questioning their 
inclusion within a luiitai'y causal framework. Further research, therefore, is necessaiy to 
distinguish which languages differ in respect of the relationships between phonological 
processes and literacy, as well as to identify the language factors that may lead to such 
differences.
2.5.4 Alternative causal viewpoints
The evidence discussed above (Everatt et al, 2004; Wimmer et al, 1998) suggests that the 
ability to store phonological forms for short periods of time or to rapidly access familiar 
phonological labels may be better at predicting literacy deficits amongst children learning a 
more regular orthography than measures of phonological awareness. These findings suggest 
that the inability to recognise sub-word units (e.g. ,phoneme or rimes) within a word may not 
be a universal cause of dyslexia, thereby questioning the appropriateness of the phonological 
deficit hypothesis as an explanation of literacy acquisition difficulties across languages. 
Given that phonological memory and rapid access may also explain individual differences in 
literacy ability amongst English language students, these findings suggest that alternative
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causal models may be more appropriate as cross-language explanations of literacy deficits. 
Indeed, there aie models that argue for memory or rapid access processes being a causal 
explanation of literacy deficits.
Various studies (see Gathercole and Baddeley, 1993; Wimmer et al, 1998) have suggested 
that children who experience difficulties with retaining sounds in short term memory are 
likely to have problems with the acquisition of verbal vocabulary and development of stable 
graphic-sound associations. Such processes may be important in reading and listening 
comprehension, as well as in language acquisition (Daneman, 1991; Daneman & Carpenter, 
1980; Gathercole, Willis, Emslie & Baddeley, 1992). Indeed, there is evidence that the short­
term recall of phonological information is a characteristic feature of dyslexia (see Catts, 
1989; Humle & Mackenzie, 1992; Katz & Shankweiler, 1985; Mann and Liberman, 1984; 
Thomson, 1990). However, such relationships do not specify the direction of causality and it 
may be that reading problems lead to poor short-term memory performance (see discussions 
in Hulme & Roodemys, 1995). Similarly, there is evidence for the equivalent performance of 
dyslexies and non-dyslexics on measures of short-term recall that do not require the 
processing of verbal (or auditory) information (see Gathercole & Pickering, 2001; Jeffries & 
Everatt, 2003). As such, it may be that phonological short-term memory is specifically 
impaired in dyslexies leading to deficits in processing new language information, such as 
learning new letter strings or a new vocabulary (Gathercole and Baddeley, 1989; Gathercole, 
Willis & Baddeley, 1991). But this position seems indistinguishable from the general 
phonological deficit viewpoint discussed above, and rather than being an alternative is often 
seen as complementary (see Bishop & Snowling, 2004).
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The phonological deficit viewpoint has also been considered to encompass the speeded 
retrieval of verbal labels (i.e., rapid naming deficits). However, alternative theoretical 
positions have argued for this skill to be evidence of a speed of processing weakness amongst 
dyslexies. Evidence for rapid naming deficits have been found in a multitude of conditions, 
including word and non-word items such as colours, line drawings/pictures of familiar 
objects, digits, letters, and pseudowords (see Ben-Dror, Pollatske & Scaipati, 1991; Bowers 
& Wolf, 1993; Denckla & Rudel, 1976; Spring & Capps, 1974; Wolf & Bowers, 2000; Wolf 
& O'Brien, 2001). Consistent with its potential importance as a predictor of literacy levels, 
longitudinal studies have shown that, not only is rapid naming predictive of later reading 
performance (Wagner, Torgeson & Rahotee, 1994), but that naming deficits persist into 
adulthood (Felton, Naylor & Wood, 1990). However, naming deficits can be foimd in the 
number of errors produced by dyslexic individuals, paiticulaily when objects with low 
frequency names are used (Swan & Goswami, 1997). These findings suggest that poor 
naming performance may not be due to a speed of processing deficit but to poor 
representations of the verbal labels, which is more consistent with a phonological deficit 
perspective. In order to explain problems specifically associated with phonological 
processing, while retaining the idea of a speed of processing deficit. Wolf and colleagues 
(Bowers and Wolf, 1993; Wolf and Bowers, 2000; Wolf and O'Brien, 2001) have proposed 
that there are distinct sub-types of dyslexia that are based on the occurrence of phonological 
and/or speed of processing deficits. This double deficit hypothesis is consistent with 
longitimdinal findings that phonological and rapid naming tasks predict unique variance in 
reading attainment (Cronin & Cai'ver, 1998; de Jong & van der Leij, 1999) and with evidence 
fiom intervention programmes that train fluency in word identification strategies showing 
improved reading skills among reading disabled children (Lovett et al, 1994; 2000; see also
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Wolf, Miller & Donnelly, 2000) -  although it still needs to be shown that these interventions 
specifically targeted speed of processing.
Other theories that have been categorised within the general phonological deficit perspective 
have focussed on auditory (perceptual-based) processes (eg, Tallal, 1980; Tallal and Katz, 
1989; Tallal et al, 1997). This work is also related to the speed of processing ideas, since 
deficits are usually discussed in terms of problems processing rapidly changing auditory 
information. Consistent with the auditory deficit perspectives, there has been evidence that 
the ability to categorise speech sounds is more difficult for the dyslexic individual than the 
average reader (Serniclaes et al, 2001; Sutter et al, 2000), and a number of researchers 
(Helenius et al, 1999; Lorenzi et al, 2000) have confirmed the role of auditory temporal 
processing in speech processing and argued that differences in such processes may be 
detectable at birth (Leppanen et al, 1999). McCrory et al (2000) found that dyslexies showed 
deficits specific to auditory repetition. However, dissociations between verbal and non-verbal 
processing (Adlard and Hazan,1998; McAnally and Stein, 1996), and evidence against 
auditory deficits leading to all types of phonological processing problems (Heath et al, 1999) 
have cast doubt on a simple auditory deficit perspective. Therefore, more recent alternative 
perceptual accounts have incorporated visual processes in their theoretical frameworks. 
Historically, the main alternative to the language-based, or phonological, theories have been 
the visual processing deficits theories (see Everatt, 1999). However, these have taken many 
fonns, which have suffered from a lack of clarity about the causal pathway to literacy 
problems and have often led to contradictory arguments (see discussions in: Hogben, 1997; 
Everatt, 2002; Goulandris et al, 1998; Rayner & Pollatsek, 1989; Wilkins, 2004). The main 
visual hypothesis that has presented a challenge to the phonological position is that dyslexia 
is caused by a dysfunctioning transient or magnocellular pathway that leads to bluned vision
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due to inappropriate interactions with a normally functioning sustained or pai*vocellulai* 
visual system (see Breitmeyer, 1993; Lovegiove, 1996). However, in its current form, this 
visual deficit viewpoint has also failed to provide a plausible account of dyslexia (see Skottun 
& Pai'ke, 1999; Vellutino, Fletcher, Snowling, & Scanlon, 2004).
The combined visual and auditory perceptual deficits viewpoint returns to the view that 
dyslexia is produced by a temporal processing deficit (see Stein, 2001). Although evidence 
for such auditory deficits have been difficult to replicate, particularly with children with 
specific reading difficulties (see Marshall et al, 2001; Mody et al, 1997), they aie consistent 
with findings for deficits in the processing of rapidly changing visual information that have 
been used to argue for a transient or magnocellular deficit (eg, Lovegrove, 1996). These 
commonalities have led theorists such as Stein (2001) to combine visual and auditory 
temporal processing deficits within the same theoretical framework. Such a deficit might 
lead to visual and/or auditory deficits and, thereby, explain the variations in difficulties 
evident in the visual and phonological literature described above. This fr amework may also 
combine with perspectives that have proposed timing and/or automaticity deficits related to 
the activity of the cerebellum (Fawcett and Nicolson, 2001) and, hence, explain the range of 
deficits found in the performance of English dyslexic children by Nicolson and Fawcett 
(1996). However, wealoiesses in each element of the theory need to be resolved and the 
potential interactions between visual, auditory and motor factors need to be specified, before 
this can be considered a sufficient explanation of dyslexia.
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Chapter 3
Dyslexia and literacy difficulties in transparent languages
3.1 Dyslexia and language contexts
Within the UK, dyslexia is typically seen as problems related to the acquisition of literacy 
(BPS, 1999; though see Gersons-Wolfensberger & Ruijssenaars, 1997, for similai* views from 
a non-English speaking context). However, as discussed in the previous chapter, literacy 
problems need to be considered in terms of the background of the child. A child who has 
experienced a problematic educational background may lack reading and writing skills, but 
would not necessarily be considered as dyslexic. It is also the case that an individual who has 
learnt to speak a different language from that in which they are expected to be literate will, at 
least for some period of second language learning, show evidence of poor literacy skills. 
Again, such a situation would not normally be equated with the problems experienced by the 
dyslexic, nor would support necessarily be the same for the second language learner and the 
dyslexic. Specification of the underlying cognitive or experiential factors that might be 
leading to observed literacy problems may be important in determining the appropriate 
support procedures to implement (see discussions in Bishop & Snowling, 2004; Miles, 1993; 
Thomson, 1990). However, with the world-wide awareness of specific learning disabilities, 
dyslexia and associated literacy problems, and increased mobility of groups between 
language communities, there is the necessity for assessment procedures that are applicable 
across many language contexts (Smythe and Everatt, 2004), as well as research that considers 
the appropriateness of test measures/materials across a range of language contexts (Cline and 
Reason, 1993; Cline and Shamsi, 2000; Smythe and Everatt, 2002). Given the availability of 
English-language screening tools, simply translating tests from English to other languages 
has provided one means to find a solution to the lack of non-English test measures. For
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example, Everatt, Smythe, Ocampo & Veil (2002) discuss how the assessment of underlying 
cognitive/linguistic processes, particularly those related to phonological skills, affords the 
potential to distinguish dyslexic individuals from those who are reading in an additional 
language, despite equally poor literacy skills being presented by both groups (see also 
Everatt, Smythe, Adams and Ocampo, 2000; Frederickson and Frith, 1998). However, 
developing test procedures based solely on factors related to one language can lead to 
disadvantages. Learning to read in one language is not necessarily the same as learning to 
read in another. It may be that the nature of script to be learnt leads to different processes 
being required for its acquisition and skilled use (Katz & Frost, 1992). As such, there is no 
reason to believe that the best predictors of literacy will be the same across all languages or 
scripts, nor that the underlying (cognitive) causes of literacy difficulties will be identical for 
all languages/scripts. Additionally, aspects of the language or culture within which an 
individual is immersed may make an assessment measure inappropriate for inclusion. 
Research is needed to show that models of literacy developed in one language (typically 
English) are applicable to other literacy learning contexts, paifrcularly across other 
languages/orthographies.
3.2 Orthographic transparency
The transparency of an orthography refers to the degr ee of correspondence between written 
symbols and the language sounds that they represent. In some orthographies, this relationship 
is relatively simple: there is close to a one-to-one correspondence between the wr itten symbol 
(grapheme) and the basic soimd (or phoneme) that it represents. In other orthographies, this 
cori’espondence is less transparent: a letter may represent several sounds, and a particular 
sound may be presented by different letters, depending on the context within which the letter 
or sound is presented. The English orthography is the best example of this less than
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transparent or opaque relationship betweerr letters and sounds (see Katz & Frost, 1992). In 
contrast, languages such as French, Greek, German, Spanish and Italian (Arroyo, 1989; 
Bruck, et al., 1997; Cossu, 1999; Eisenberg, 1988; Harris & Giannouli, 1999) are much more 
regular in their letter-sound correspondences and would be considered as relatively 
transpar'ent orthographies despite some exceptions from the normal association of letters and 
sounds. Additionally, there are some languages that have a consistently transparent 
orthography (Hungarian is a good example here; see Smythe et al, 2004), but these are, in the 
main, relatively new orthographies (for example, many African orthographies) which have 
not experienced the level of language change that often leads to exceptions -  Turkish 
provides an interesting, relatively modern example of the regular ization of an orthography.
The potential importance of orthographic transparency can be seen in cross-language 
comparisons of reading ability that contr ast scripts varying on the transparency dimension. In 
the majority of such studies, the rate of literacy learning, particulariy word reading/decoding, 
has been found to increase with the level of orthographic transparency. This has been found 
in comparisons of different language groups (see the Cost A8 work reported in Seymour" et al, 
2004), although differences in terms of the cultural importance of literacy learning or 
educational practice could also explain these effects. However, similar results have been 
found amongst bilinguals learning two orthogr aphies of differing transparency (Everatt et al, 
2002; Geva & Seigel, 2000; Veii & Everatt, 2005). Typically, these findings point to word 
recognition and non-word decoding processes developing faster in the more transparent 
orthography. For theories of literacy development, such data have been discussed in tenus of 
less transparent orthographies potentially requiring several processing systems (a sub-lexical 
route for words that can be decoding via letter-sound correspondences and a lexical route for 
words that are exceptions to these correspondence rules), whereas languages with a relatively
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transparent orthography can rely on letter-sound or sub-lexical procedures for word 
recognition. Such dual-route perspectives have been influential in cross-language theorizing 
(see, for example, Coltheart, Rastle, Perry, Langdon & Ziegler, 2001) and are closely related 
to the Orthographic Depth Hypothesis (Katz & Frost, 1993), which argues for differences in 
literacy acquisition, and lexical and sub-lexical influences, across languages of different 
orthographic transparency (though see Baluch & Besner, 1991; Barry & Bastiani, 1997; 
Oney, Peter & Katz, 1997; Raman, Baluch & Besner, 2004; Taouk & Coltheart, 2004). In 
addition to potential differences in literacy processes, evidence for a relationship between the 
rate of literacy improvements and orthographic transparency may indicate that the child will 
experience fewer problems with learning a more transparent orthography than a less 
transparent one, leading to dyslexia being less evident in languages that use a relatively 
simple relationship between letters and somids.
3.3 Phonological Differences
As discussed in the previous chapter, reading development, at least for an alphabetic-type 
script, is dependent on phonological awareness, particularly its influence on the decoding 
processes argued to be an important part of literacy learning development. However, given 
variability in transparency, the importance of this decoding process may vary across 
orthogr aphies and, hence, the importance of phoneme/phonological awareness may also vary. 
These potential cross-orthography differences bring into question the universality of the 
dominant phonological deficit causal viewpoint of dyslexia. If phonology is less important 
for learning literacy in some languages, then phonological deficits may be less important. 
Although there is some support for the cross-language generalisation of the phonological 
perspective (Goswami, 1999; 2000) there is a need to test this hypothesis across a range of 
languages. For example, it has been argued that 50% of Chinese dyslexies do not have a
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phonological deficit as assessed by English derived measures (Ho et al, 2002). Everatt et al 
(2004) found that although alliteration and rhyme phonological awareness tasks could 
distinguish groups of grade 3 children with and without literacy deficits in English, they 
could not distinguish reliably similar groups of Hungarian children. The same reduction in 
the ability to distinguish between good and poor literacy learners has been found for 
decoding skills amongst German learners (see Wimmer, 1993). These findings suggest the 
need to consider different tests measures in dyslexia assessments across languages, but they 
also casting doubt on the link between phonological awaieness, phonological decoding and 
weaknesses in literacy. Overall, when it comes to distinguishing children with and without 
literacy learning problems in a relatively transpar ent orthography, other measm’es apart fiom 
those specifically used to assess phonological awareness may be better identifiers. From the 
phonological perspective, these alternative measures may be measures of rapid naming or 
short-term/worldng memory. However, other measures such as visual processes, which have 
been seen as the traditional alternative to the phonological viewpoint, may help explain 
variability in literacy skills if a cross-language perspective is considered. For example, Ho 
(1994) found that visual discrimination skills (especially constancy of shape) and visual 
memory skills at three years old were, along with phonological awareness, significant 
predictors of reading Chinese at four" and five years old. Similarly, McBride-Chang and Ho 
(2000) have suggested that speed and phonological awareness are impor4ant predictors of 
Chinese character recognition, and that slow naming speeds are associated with poor visual 
attention as well as letter knowledge. Similar relationships have been found between literacy 
difficulties and weaknesses in visual processing tasks in studies of Arabic (AlMannai & 
Everatt, 2004; Elbeheri & Everatt, 2007). Additionally, Gupta and Garg (1996) found that 
dyslexic Hindi/English bilinguals produced poorer visual discrimination scores than non- 
dyslexic bilingual controls and a similar result was found by Everatt et al (2000) with
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Sylheti/English bilinguals. As with much of this evidence, both groups of bilinguals also 
presented evidence of differences between good and poor readers in measures of 
phonological processing, which may be more consistent with combinations of visual and 
phonological deficits as factors influencing literacy levels.
Overall, the above evidence suggests that, at the very least, in order to account for current 
cross-language findings, and retain phonological deficits as the main characteristic of 
dyslexia across languages, the phonological deficit hypothesis has to incorporate more than 
phonological awareness measures as a characteristic feature of the deficit, but has yet to 
provide an explanation that incorporates these disparate tasks and explains their variability 
across languages (though see Zeigler & Goswami, 2005, for one attempt at this cross­
language level of explanation).
3.4 Accuracy versus speed
A second feature that has been found to vary with orthographic transparency has been the 
specific literacy weaknesses that distinguish good and poor literacy learners. The 
developmental model of Goswami and others (see Goswami, 1999; 2000; Ziegler & 
Goswami, 2005) has suggested that phonological processing skills develop along with 
literacy learning. For example, Goswami (1999) presented evidence (Goswami, Gombert & 
De Barrera, 1998; Goswami, Porpodas & Wheel-Wright, 1997) suggesting that the 
phonological units that correspond to the vowel and subsequent consonants of a word or non­
word (eg, /ink/ in ‘thinlc’ or ‘nink’) were most salient to young English readers in comparison 
to young French readers, but were not salient to young Spanish and Greek readers who 
seemed to show more evidence of a sensitivity to phonemes. Based on these findings, 
Goswami (1999) concluded that children leai'ning a relatively transparent orthography
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develop an awareness of phonemic units at a very early stage of the learning to read, and 
much earlier than expected based on data from studies of less transparent scripts (see also 
Ziegler and Goswami, 2005). If this is the case, a poor reader with a weakness in 
phonological awareness (a dyslexic child under the phonological deficit viewpoint) may not 
be as disadvantaged when learning a relatively transparent orthography compared to their 
counterparts having to decode a less transparent orthography with a much more complex 
relationship between letters and sounds. A dyslexic child might be able to rely on relatively 
simple grapheme-phoneme association rules to support decoding. This simplicity of 
association may not task the weak phonological system as much as an orthography with a 
more complex and irregular" con-espondence between graphemes and phonemes. Indeed, 
given the reciprocal relationship between literacy learning and phonological slcills (Lukatela, 
Carello, Shankweiler, & Liberman, 1995; Morals, Cary, Alegria, & Bertelson, 1979; Share 
and Breznitz, 1997), learning a more transparent language may lead to improvements in the 
phonological processing skills of the dyslexic (Everatt et al, 2002). Hence decoding skills 
may be better developed in the dyslexic learning to read a more tr ansparent language, leading 
to reading accmacy been relative good compared to that presented by dyslexies learning a 
less transparent orthography. Consistent with this, evidence suggests that word reading 
accuracy may be less of an identifier of dyslexia in more transparent orthographies. For 
example, Landerl, Wimmer & Frith (1997) compar ed the reading abilities of English and 
German dyslexies and found that, although the reading accuracy of poor readers from more 
transparent orthographies was higher than those of poor readers from less transparent 
orthographies, the German dyslexies presented evidence of slow reading speeds (see also 
Cossu, 1999; Wimmer, 1993). This finding suggests that phonological decoding deficits can 
be overcome to some extent by a slow process of translating letters into sound. However, if 
reading is slow, due to weak phonological decoding, then general reading efficiency may
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suffer potentially leading to poor imderstanding of text (reading comprehension deficits), less 
experience of new words (lower vocabulary levels) and a lack of enjoyment of reading that 
may lead to de-motivation to improve reading and spelling skills (Everatt et al, 2002; 
Snowling, 2000; Stanovich, 1987). Hence, the identification of dyslexia amongst children 
learning a relatively transparent orthography may have to rely on alternative measures to the 
word reading accur acy tasks typically incorporated in assessment procedmes (see discussions 
in Elbeheri et al, 2006; Everatt et al, 2002). The most likely alternative is reading rate; i.e. the 
number of words or non-words that can be accurately decoded in a set time. If phonological 
decoding weaknesses can be offset by slowing the decoding process, accuracy will be 
improved but rate will still remain slow compared to expectancy levels.
However, a second potential reason why rate of reading may be a better identifier of dyslexia 
in a relatively transparent orthogiaphy returns to one of the problems with the universal 
phonological deficit viewpoint. Put simply, this weakness in rate may be due to slow speeds 
of information processing. If the processing system is generally slow, then word 
identification and hence reading rate will also be slow. This may lead to slow literacy 
learning, weak vocabulary and a lack of enjoyment in literacy -  much the same argument as 
above. As such, dyslexia in some (or all) languages may be due to poor speed of processing 
rather than weaknesses in phonological decoding processes (see discussion in the previous 
chapter). This explanation is consistent with evidence that good and poor literacy learners in 
some orthographies differ on rapid naming measures but not on phonological awareness tasks 
(eg, Everatt et al, 2004), as well as research which suggests that rapid naming measures may 
be a good identifier of literacy deficits/dyslexia, particularly when relatively transparent 
scripts are considered (Di Filippo, Brizzolara, Chilosi, De Luca, Judica Pecini, Spinelli, & 
Zoccolotti, 2005; de-jong & van-der-Leij, 1999; Guardia, 2003; Korhonen, 1995; Landerl,
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2001; Wolf, Pfeil, Lotz, & Biddle, 1994). Wimmer (1993) found that amongst German 
speaking children, rapid naming of numbers was the largest predictor of variance in speed of 
reading text and non-word reading. Relatively slow rapid naming speeds were characteristic 
of German dyslexic children, even though they generally do well on reading accuracy. In the 
Landerl (2001) study, also on German speaking dyslexic children, it was found that rapid 
naming tasks showed a much stronger relationship with measures of reading speed, whilst 
phoneme tasks were mainly related to reading accuracy. Similarly, Saiegh-Hadded (2005) 
found that the strongest predictor of reading fluency in vowelized Arabic was letter recoding 
speed, which was itself predicted by measui es of rapid naming, as well as phoneme isolation.
As discussed in the previous chapter. Wolf and colleagues (Bowers and Wolf, 1993; Wolf 
and Bowers, 2000; Wolf and O'Brien, 2001) proposed that there are distinct sub-types of 
dyslexia based on the occunence of phonological and/or speed of processing deficits. Hence, 
some poor readers are considered to have phonological processing deficits with no speed of 
processing problems, while others show the reverse symptomatology, and a third group show 
problems in both areas. The double deficit group is considered to show the most problems in 
literacy skills development. Such multiple causal views also present the possibility of 
differences in the factors associated with dyslexia across languages. Wliere phonological 
decoding may be key to literacy learning, phonological processing deficits may be the main 
identifiable characteristic of dyslexia. Wliere rate is the defining characteristic of poor 
literacy, speed of processing deficits may be more associated with identified dyslexia. Hence, 
the features of the language or script that a child is acquiring may determine the influence of 
disabilities or wealoiesses on the manifestation or identification of dyslexia (see discussions 
in Smythe & Everatt, 2004). However, again this perspective requires empirical evidence 
across different language cohorts.
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Chapter 4
Persian orthography And Method of teaching to read and write in Iranian 
schools
This chapter aims to provide a context within which to understand the research undertaken. 
The majority of the work was performed in Iran, with children who were Persian speakers, 
and the focus of the resear’ch was to understand dyslexia and literacy difficulties within this 
context. Therefore, this chapter provides background information about the Persian language, 
focusing on the writing system used to present the language, as well as the education system 
and literacy teaching methods experienced by the Iranian children.
4.1. The Persian orthography
Detailed descriptions of Persian orthography can be found in Klianlari (1979) and Baluch 
(2005). Persian has adopted the Arabic alphabet with some modifications. This particular 
alphabet is a cursive script, with most of the letters being comiected to each other in normal 
written text and it should be read from right to left. The script consists of a total of 32 letter 
characters. They include 28 Arabic characters plus 4 additional characters that represent the 
four Persian phonemes not foimd in Arabic. These additional characters are presented in 
Figure 4.1
Figure 4.1. Characters used to represent Persian sounds that are not found in the Arabic 
language
/ ? /  V  ; / C / ^  ; / Z / j  ; / g / u Ê
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Important features of Persian char acters ar e (i) their shape, (ii) the number and position of the 
dots above or below a shape, and (iii) the position of the character within a word (i.e., initial, 
medial or final position). The shape and dots provide the distinctive features of the Persian 
letters; however, the exact shape of a letter varies dependent on its position within a word. 
Hence, a letter in isolation will present one form, but when placed in a word may vary in this 
full form, particularly when it is comiected to adjacent characters. Additionally, Persian 
characters can be divided into two types, referred to as comiectors and non-connectors, which 
also affects their representative form within wr itten text. Twenty-five of the 32 characters are 
considered as connectors because, when written within words, they are connected to their 
neighbouring graphemes preceding them on the right or following them on the left. These are 
presented in frgme 4.2.
Figure 4.2. Persian characters that comiect to letters in written text
♦c c E E ll) w*! LJ
S X H c dz s T P B
J Ufl
♦t t ia h c A
Q F Q ? z T z s s
iS Ô Ù J c l
Y H N M L G K
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Examples of how the shape of a connector letter, when it appears in the initial, medial, or 
final position, can vary from its full (isolated) form are presented in Figure 4.3. As shown, a 
connector may appear in long (full) form or short form depending on its position in the word, 
as well as the neighbouring characters. Typically, the short form of a connector letter is found 
at the beginning or middle of a word, allowing it to connect to following letters more easily 
in written text.
Figure 4.3. Examples of how Persian characters vary from their isolated form dependent on 
the position in written text
Full Form Final Medial Initial
(N) Ù (N) Ù- (N) -1 (N) j
(That) Ù' (I) (Name) (Pray) J C j
(Kh) t (Kh) è (Kh) -C (Kh) À
(Palace) (Thread) ^ (Name) (Good) y A
(Y) (J (Y) Lf 0 0  -i- (Y) 4
(Normal) (Tray) (Fine) (One)
Non-comiector letters do not comiect to neighboming characters and always appear as full 
form (see Figure 4.4).
45
Figure 4.4. Non-connector Persian characters
3 UJ *J J j j t
V Z z R Z D A
Hence, the lear ner of the Persian script needs to be able to identify most letters from their full 
and short forms, as either could be presented in a word dependent on the characters around 
the letter. Similar ly, the Persian learner needs to be able to be aware of the use of non­
connector letters in order to distinguish spaces within and between words. These features 
may lead to a potential additional letter recognition load on the Iranian child that models of 
English literacy acquisition may not account for.
The use of dots is also a major feature of the Persian writing system. The same graphemic 
base shape may represent a different consonant depending on the number and place of the 
dots. Fourteen letters (base shapes) of the writing system do not carzy any dots, but the rest 
(18) include one, two or tlnee dots to the base shape to represent a new grapheme (see 
examples in Figiue 4.5).
Figure 4.5. Examples of the use of dots in the orthogr aphy
u«* w
/s/
E
/c  /
/t/
C
/dz/
/p/
♦C
/x/
/b/
c
/h/
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In addition to recognising characters, cuiTent models suggest that learners of an alphabetic 
script need to be aware of the connection between the letter and its con esponding language 
sound. The use of the Arabic script to represent the Persian language may lead to difficulties 
becoming aware of this connection for the Iranian child. Differences between the Persian and 
Arabic languages lead to a less than regular correspondence between individual characters 
and individual phonemes. Similarly, although long vowel sounds are represented by three of 
the 32 Persian characters, the feature of most Semitic derived orthogiaphies to represent short 
vowel sounds by optional diacritic markers (contrast Figures 4.6 and 4.7) leads to variations 
in the depth of the orthography experienced by readers dependent of whether the markers are 
included or not. In most text, particularly those experienced by adult-level readers, there is no 
grapheme representation for the short vowels -  diacritic spelling is only used for beginner 
readers, as fluent readers are accustomed to reading script without the diacritics (it is similar 
to reading vowel free Hebrew; Birmboin, 1995).
Figure 4.6. Short vowel markers
/a/ ; /Ma/ —®
/e/ : /Me/ r®
A
lo i  ' : /Mo/
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Figui'e 4.7, Long vow el chai’acters
/a/ I /âb/ (Water)
/u/ J
/:/ ♦* 5
/mush/ (Mouse)
/irân/ (Name)
A further complication occurs with the use of long vowel characters to represent short vowel 
sounds as in the examples presented in figiue 4.8.
Figure 4.8. Short vowel sounds represented by long vowel characters
/a/
/e/
/of
/abr/
/esm/
/omid/
(Cloud)
(Name)
(Hope)
The discrepancies between the graphemic system and the vowels may be considered as a 
major source of reading problems and ambiguity for a beginner learner of Persian in reading 
and writing (when diacritics are omitted). For example, the same graphemic representation 
may have different pronunciations (see figure 4.9). In most cases, it is the linguistic context, 
as well as the meaning of the word, which would specify the phonological representation of 
the word.
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Figure 4.9. Exam ples o f  written word w ith several pronunciations
/dar/ /sar/
J*^  /se r f
/dor/ /sor/
/mard/ 
/mord/
Another major source of difficulty is the lack of one-to-one correspondence between some of 
the consonants and their representing characters (graphemes). Only 16 of the characters 
represent a single phoneme each (these are presented in Figure 4.10).
Figure 4.10. Characters that represent a single phoneme
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In the rest of the cases some sort of discrepancy exists between the consonant (phoneme) and 
its representing grapheme -  examples are presented in figures 4.11 and 4.12. A special case
here is the letter /alef/ = which at the beginning of a word or in combination with /u/ and /i 
= ee/ can represent six vowels (see Figure 4.12).
Figure 4.11. Irregularities in the correspondence between Persian letters and sounds: a single 
phoneme represented (spelled) by 2 and/or up to 4 different char acters
/h/ d C
/s/
/z/ J J Ja
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Figure 4.12. Irregularities in the correspondence between Persian letters and sounds: a single
grapheme representing more than one phonem e
/s ir /
/yâl/ j y
/!/
¥
/do/
/tup/
/savâiV 3 ^ 3 ^  
/rowsban/ Ù ^ J J
/of
in/
/v/
fo w l
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Figure 4.13. Inegulaiities in the coiTespondence between Persian letters and sounds: the letter
/alef/ =  t, representing six  vow els
/ahmad/
/emteh â n/ I
/omid/
/oo/
/irân/
/âb/
j '
out
M Ï
/a/
/e/
/o/
/u/
/i/
/â /
(Name)
(Exam)
(Name)
(He/She)
(Name)
(Water)
An additional character is used to represent the doubling of a letter. In some cases, this is 
vital to ensure understanding as, if the repetition if not included, the meaning of the word will
change (see Figure 4.14). In Persian, as well as in Arabic, the character
of duplicating the letter itself.
is used instead
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Figure 4.14. Exam ple o f  words that differ sim ply through the doubling character
koreh and korreh
A  final special feature of the Persian language is an extra vowel, called /ezâfeh/, which plays 
an important grammatical role in the language, but which is never shown in the written form. 
In written sentences where this extra vowel needs to be included, the understanding of the 
meaning of the sentence needs to be infened from the context (see Figure 4.15). In this 
example, the extra vowel is in the second sentence (first translated word ‘Other’), embedded
within the pronunciation of ^  The experienced reader should be able to identify the correct 
pronunciation and meaning from the text ar ound the sentence.
Figure 4.15. Comparison of sentences which are the same apart from the unwritten 
grammatical constraint
^  ij cy)
The people will not do this anymore. 
Other people do not do this.
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Overall, the specific featmes of the Persian language mean that although its orthogr aphy is 
relatively transparent, particularly in the form used with a beginning reader, there are 
difficulties for the learner that may lead to differences from those found in English language 
studies of literacy acquisition and reading/spelling difficulties. The initial learning of fully 
marker text may lead to features of acquisition consistent with relatively transparent 
orthographies (such as German, Italian or Hungar ian). However, the experience of text that 
does not contain short vowel markers may lead to similar acquisition featur es as those found 
with less transpar ent orthogr aphies (such as English or French). The additional problems of 
differences between language and script (i.e., the Persian language using a form of the Arabic 
script designed for a different language) may lead to additional difficulties for grapheme- 
phoneme translation processes and produce findings less consistent with those predicted by 
studies of transparent orthogr'aphies, although resear ch is necessary to determine these 
potential differences.
4.2 Method of teaching to read and write in Iranian school
4.2.1 Background
Iranian children without any formal educational program attend school at the age of six. This 
is after a screening test for diagnosing severe speech, hearing, auditory and visual disorders 
has been carried out. An intelligence evaluation is also car*ried out in some cases, although it 
is not as standard. Each academic year starts from the 23"^  ^ of September and continues 
through till the 1®^ of June the following year. A child over the age of six can go straight to 
grade 1. The new Iranian year in English months would start on the 21®^ of March. Therefore 
any child born between the 21®^ of March and the 22"^ of September can go to school after the 
age of six. Even though most of the children can go to school after the age of six, certain
54
circumstances cause some children to start their education 12 months later than all others 
(e.g. children born on the 23"^  ^of September 1998 can go to school with children born on the 
22"^ of September 1999).
Since there is a social class difference between the big cities and the rather small villages, 
statistically, most children live in smaller cities and villages. It can quite easily be said that 
most children without any educational background go to grade one. Even though in the last 
two decades, development of mass media has expanded vastly (e.g. T.V., radio) and has had a 
positive effect on the mental development and preparation of children for entrance to school. 
However, these improvements have only made progress in the larger cities. It is also possible 
for children to benefit from preparatory classes before going to grade 1. These classes are 
either private or are specific for government staff and potentially lead to cultiual, social, 
economical, linguistic and cognitive ability difference in the main society in which the 
research has been carried out (Teliran).
The literacy education programme for all the children in this society follows a prescribed 
format, with all of the children in gi ade 1 having preparatory training in the 1®^ month of the 
academic year. The format is described in The manual for teaching reading and writing in 
grade one which is based on the book written by Jahanshahi and Siyalii ( 1989), and also a 
manual prepared for second year by the Ministry of Education for all the teachers all over 
Iran (Saffar poor and Moghadas , 1998), and the following outlines the details in this manual.
In the first days of primary school, new students become familiar with the class atmosphere 
and also with their fellow students, and the teacher becomes familiar with the moods and 
abilities of the students. The visual and auditory perception, ability of expression.
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comprehension and reasoning is worked on with the aid of specific action pictures. During 
this period (one month) all students, in turn, talk about the pictured stories (these stories are 
sequenced from right to left by number because of the Persian script which is written from 
right to left) and become prepared for concept perception tlurough visual or picture reading. 
During the picture discussion any articulation or grammar problems will be clear to the 
teacher. If the problem is simple, the teacher will help them to correct it; however, in very 
rare cases the problem may be severe and so is reported to the therapists or other specialists.
4,2.2 Important activities in preparatory periods
The most important activities during the preparatory period for all of the students are briefly 
shown below:
■ Drawing and copying shapes that look like letters to establish writing sldlls.
■ Teaching concepts of basic mathematics.
■ Teaching language concepts; e.g., colours, jobs, seasons of the year, fruits, animals, etc.
■ Correction of articulation and grammar difficulties.
■ Increasing abilities of analysis and reasoning in accordance with their mental age.
■ Phonological awareness, including:
- Auditory discrimination, of initial, medial, and final phoneme 
Word segmentation and naming the phonemes of each word
■ Auditory training.
Based on characteristics of the Persian language, paiiiculaily the occiuTence of phonemes in 
words and their relative difficulty of pronunciation, phonemes ai*e classified as in Figure 
4.16.
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Figure 4.16. Categorization o f  phonem es for auditory discrimination tasks
A /s/, /s/, /x/, /r/
B /z/, /I/, /n/, /v/, /h/, /p/
C Id, iri, ! d ,  /dz/, /t/, icoi
D /k/, /b/, /i/, /m/, /q/, if!
E id, ioi, id, /d/, id, ig!
Phonological awareness sldlls are taught by requiring the child to divide words into syllables 
and then sounds that form the syllable (phonemes). For example, a word such as
/ kârevânsarà /  (which means hotel) can be segmented into the syllables:
Ikâl, Irel  ^ Ivânl, I sal, ira!
Each syllable should be prolonged and the phonemes of each syllable must be counted:
Ikl  + lâl ,  I r l  + lel ,  ! v ! + ! â! ■¥ ! ni, I s l ^ l a l ,  I r l  + l â l  
2 2 3 2 2
Both vocalization and hand position is used to support production of the word parts and 
counting. In this case, the successful student should have been able to identify the 11 
phonemes in this word.
It should be mentioned that exercises for learning how to segment words into syllables and 
sounds start with one-syllable words like /  p a  ! (foot), or /mu/ (hair), and finishes with
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multi-syllable words like /  kàrevànsarâ /  (hotel). Such phonological segmentation 
methods are used to support the student’s ability to segment words in textbooks. This method 
is also advantageous in that any difficulty in the student’s articulation will be detected and 
corrected prior to reading and writing. At the end of this period (one month of preparatory), 
most students will be deemed to have readiness skills for reading and writing.
4.2.3 Method o f teaching
Methods of teaching reading and writing in the Iranian educational system involve a 
combination of techniques, leading to a system that has specific differences fr om the whole- 
word versus phonic methods used in English language schools. The teaching methods used 
ai*e based on the alphabetic teaching method, and incorporate the teaching of sound-letter 
corTcspondences. An example of a common teaching protocol is provided for illustrative 
purposes.
First of all, the word /  àb ! =  w ater will be repeated many times for students. Then a 
picture of a glass with water in it will be shown to the students, and the teacher asks the 
students to say ! àh I many times and to segment I àb I . So, after some discussion for 
students, the teacher says: I’m going to write ! âb /  for you. The teacher simultaneously, 
while writing I âb ! on the board, prolongs the soiurds of the word / âb I . After writing 
I âb ! on the board from right to left, the teacher many times loudly reads the word I âb ! 
for the student. Then the teacher writes the first letter of I âb I (i.e. I â /)  separate from the 
second letter (i.e. I b I) and ask the students to repeat the letter I â !  and says, ‘if the letter is
at the beginning of a word it will be wr itten /  ) /  otherwise it will be written /  t /  like =
=  w ind  (for phonetic transcription, /  I /  =  /  â  /  is written I â I as in bâd = wind
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and àh  = water irrespective of position; however in normal handwriting the mark above the 
line is not used in all positions within words). After some exercises, the teacher says the
second letter of /  âô  / i.e. /  /  =  ! h ! should be written with capital =  I b I , but in
some other positions like in initial or medial, the letter SH =  ! b / ,  will be small like
/  bâbâ  / ,  y y  = father or /b a d  /, = wind.
In the first stage, the student reads the word as a whole word, and understands its meaning 
and can name its letters. In the second stage, by changing the position of the letters, new 
words are made such as ...
/â ô /^ /6 â /= w ith  /bâ/ /b â /= baba, fa ther y ^ I n  the third stage, the
letter of /d /  =  in a word like d â d  = gave, is taught. Then the teacher combines
these tluee words and makes a meaningful sentence: = daddy gave water.
In this maimer, some other letters are added to the former letters, but each new letter is a 
target letter for the students and they should try to leani it. In other words each new letter is 
added to formerly learned letters. In this way, dining nine months (one educational year), all 
of the letters of the alphabet aie taught to the student. The order of teaching is presented in 
Figure 4.17.
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Figure 4.17. Order o f  teaching o f  the letters o f  the Persian script
a = ILT
B b = Y
8 T t=  -20
16 O o =
N n = -j Ù
D cl=  J
a
M m = -« (»
1
0
T
1
T
2
T
3
T
4
i  -  (ft
Z z  = j
Z z  = J
Z Z =  ■là
17
18
19
20
P p =  i Y
V V =  J
E e  =
21
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Figure 4.17 continued. Order of teaching of the letters of the Persian script
2
2
F f =  -âi-«
2
7
G g =  -Sci 32 Measurer = su = j
2 2
X x = J j = 33 Duplication = '
3 8
2 2
Q q /GH gh = J h =  4--» 34 S s = -^  lY
4 9
2 3
CH ch = ^ L l= 35 S s =
5 0
2 3
Y y  = r! (f a = ^ 36 H h = ^
6 1
As discussed in the last section, there aie no specific written symbols for the short vowels, 
with diacritic mai'ks being used in early grade textbooks, allowing new words to be 
experienced with short vowels thereby aiding the learning of pronunciation. Once learning 
has occurred, and words aie presented without short vowels, the student is expected to derive 
the correct pronunciation of the word through trial and error, as well as vocabulary 
knowledge and an understanding of sentence structure. Therefore, grammatical and 
contextual information, in addition to a well developed sight vocabulary, become very 
important for correct pronunciation following the initial grade years of beginning reading.
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One of the advantages of combining whole word recognition with phonological decoding 
techniques in educational practice is that the students should become familiar with individual 
letters as well as words, by experiencing them many times in words and sentences. After 
some practice, the students should be able to read the words without any doubt and hesitation, 
leading to increases in the rate of their reading. Although when reading imfamiliar passages, 
problems may be encountered, leading to a decrease in the rate of reading.
4,2,4 Common errors in reading
The features of the language and orthography discussed above predict that reading should be 
relatively easier than dictation witting. Therefore, as the student becomes familiar with the 
alphabet, they are able to read many words. However, there are some common mistakes in 
their reading at early stages (Majd Far, 1998). For example;
1) Errors may occur if the student is expected to read new words presented without 
diacritics.
2) Words that look like one another may be confused (altliough with practice this 
problem can be overcome), such as ...
/tut/ >^5^  and /tup/
/asb/ and /ast/
62
3) Even though the sentence structuie may allow the student to guess the correct verb 
inflection, some weaknesses in their grammar can cause them to have some 
difficulties in pronunciation.
4,2,5 Writing activities
After the prepaiatory period, reading simultaneously starts with waiting drills. Initially, the 
teacher staits by getting the child to move their pencils in different directions, to support the 
leaining of pencil grip and hand/arm movements. After reading and learning each new lesson, 
all of the students should do some waiting drills fiom the new text, and then, one dictation 
waiting fiom this new lesson. Since, in early stages, there are some consistencies between 
phonemes and graphemes, dictation writing is not difficult. However, when learning those 
letters that have similai' sounds, problems may be encountered. For example, if a sound is 
represented by more than one giapheme, then the student may use the first grapheme that 
they has learned rather than the correct letter for tlie word (see figure 4.19).
Figure 4.19. Example of words that contain different letters but the same sound
/ezterâb/ (incorrect)
/ezterâb/ (correct)
(note: the first word does not have any meaning in Persian)
4,2,6 Common errors in dictation writing
The examples below are presented as amongst the most common mistakes for grade one and 
grade two students in dictation writing. In addition to these difficulties, there are some other 
difficulties stated by Saffarpoor & Moghadas (1998), which will be discussed below.
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1) Decreasing or increasing of some symbols in dictation wi'iting e.g.:
/s/ (collect), - 4  "^4  (incorrect)
2) Decreasing or increasing duplication in dictation writing, e.g.:
/sen'/ = = secret, in contrast with /ser/ = = anesthesia
(pay attention to the symbol over letter /r/ J  in the word /sen/ — secret)
3) Decreasing or increasing of dots for some letters in dictation wiiting, e.g.:
/basteh/ Ajxju and /pesteh/ (Note: pay attention to the dots)
4) Attachment or detachment of one letter to other letters, e.g.:
(conect), J Y  (inconect)
5) Attachment of /m i/ with verbs, e.g.:
I go = (correct), (incorrect)
6) Separation of small /b/ Y  from verbs, e.g.:
(correct), ^ J J  ^  (inconect)
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7) Lack of possessive pronoun, e.g.:
/ xanejesabz / # /xanesabz/, this symbol will be shown with ‘f ’ in writing
J.1441 (conect), Aj Ia  (incorrect)
8) Increasing or decreasing of some letter in a word, e.g.:
s* * ^ Î» * ./ nesastam/ p  ^(correct), / nesasam/ (inconect)
9) Wrong wi'iting, e.g:
/zohr/ = noon = (correct), /zohr/ (inconect -  not a Farsi word)
10) Colloquial writing, e.g.:
/ / instead of / di var/ = wall
11) Lack of diacritic symbol, e.g.:
12)
(conect), (incorrect)
13) Increasing diacritic symbol, e.g.:
(correct), (inconect)
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14) Word omission: in which the child omits to write a dictated word, possibly due to 
carelessness if wi'iting quickly, but sometimes due to the inability to spell the word,
15) Macrography (indicating that handwriting is bigger than standard size) or 
micrography (handwiiting is smaller than standard size) may also be found amongst 
eai'ly learners and will need special attention and drill,
16) The direction of wi'iting may also be a problem for some children -  i.e, wilting from 
left to right instead of right to left as is standard in Persian.
All of the above difficulties can be individual to a particulai' child and will need special 
attention.
4.3 Dyslexia awareness and assessment
There are five years of education at primaiy school in Iran. This is followed by secondar y 
school, which consists of a further tliree academic years. High school comprises four more 
years, but in contrast to the previous yeai's, the student studies subjects that are in the area of 
their interest. Children typically start attending school when they are 6 years old, although 
some schools take their students one yeai' before for preparations for the primary school and 
hence such children would be aged 5 (similar to the system in England). Diagnosis of 
healing, speech or visual problems would be possible via primary screening tests, which any 
children would have to thiough before going to school. Whether the child starts in a 
prepai atory year or not, all students in first year of primary school experience the same
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instructions and currently there is no effective way to diagnose dyslexia before finishing first 
grade.
There is a problem with awai eness of dyslexia in Iran. A large percentage of Iranian people 
consider dyslexic children as mentally retai'ded and there is a lack of explicit loiowledge of 
literacy problems. Giving the cunent definitions of dyslexia, the lack of clear criteria to 
evaluate children with learning difficulties makes diagnosis problematic. In spite of tliis, any 
child who shows difficulty in learning to reading letters, words and context, as well as having 
difficulties in spelling Persian letters and words properly, may be labeled as a dyslexic pupil. 
In the last two decades, the increase in the amoimt of research, as well as the lai ge number of 
psychologist and speech therapists graduates has helped in the raising of public awareness. 
However, further work on the development of appropriate psychometric methods and speech 
therapy examinations should support the assessment of learning difficulties in the early 
literacy learning population.
Currently, in Tehian (the capital of Iran), one to thiee percent of the pupils between 8-11 
years old have been recognized as dyslexic. However, some reported research suggests that 
this amount increases to 5.5 percent if poor and slow readers aie counted as dyslexies as well 
(Danekai”, 1993).
Primaiy school teacher and speech therapists in the major cities usually perform reading and 
wi'iting assessments. Although there is no standard Persian reading and wi'iting test, informal 
measures have been used. The initial intensive phonological training course in the beginning 
of the first grade enables teachers to recognize students who have severe to mild problems in
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this area of fiinctioning. In the following months, if the child shows difficulty in reading and 
writing, the teachers can pay special attention to these children as potential dyslexic students.
Since 1970, the Iranian education system has included specially trained teachers for those 
children who aie mentally retarded. In addition, since 1981, the advanced studies and 
sciences ministry has established a four years program to train special teachers. Those 
graduating fr om this programme should have a high level of loiowledge about psychology, 
psychometrics, behavior therapy, and speech and language sciences. This training should 
enabled teachers to diagnose earlier and intervent on time.
Recently two supportive educational centers have been established in Tehran for those 
children who are studying in ordinary schools and suffering from dyslexia. These provide 
dyslexic children with two to tlnee extra lessons per week to allow them the opportunity to 
keep up with the rest of children. Although there are only a few private special schools for 
dyslexic children, their programs cover all areas: the school programs itself and speech and 
behavior therapy all at the same time. There are not enough supporting programs in 
secondary and high school levels, and, imfortunately, dyslexies often have great difficulty 
when it comes to further education.
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Chapter 5 
Developing of measures
5.1 Background
A series of test measui'es were developed for this programme of research. These were based 
on the models/theories outlined in chapters 1 to 3, with reference to the context discussed in 
chapter 4. The aieas targeted by the test materials assessed visual and auditory processing, 
rapid naming, phonological awaieness and working memory functioning, as well as single 
letter/word naming, text reading accuracy, rate and comprehension, and word and text 
spelling ability. These materials were developed, piloted with trained testers in order to 
ensme that materials were usable by professionals and researchers, and then, following 
appropriate modifications where necessary, used for data collection as described in the 
following chapters. The basic materials were developed to assess early literacy, and therefore 
were most appropriate for grades 1 and 2. Subsequent materials were included to allow 
testing of older children. The present chapter describes the basic test materials, with 
modifications described in the following chapters. The aim of this chapter is to provide the 
reader with some background to the materials used and a quick point of reference for the 
measures discussed in later sections of the thesis, as well as a source of measures for fiirther 
use and development (the full test can be found in appendix 1).
5.2 Materials
5.2.1 General procedures
Dining the testing procedures, children were tested individually in a quiet room within their 
schools by six tiained speech therapists who had been given detailed instructions and practice 
in administration of the measures. Record sheets were used to code answers and verbal 
reports were recorded on tape to allow checking of the test procedines. Most of the measures
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were presented to the children in the order described below, as concepts in one test should 
allow understanding in a subsequent task. Practice ti'ials were included to ensure that the 
child understood the task requirement. Literacy-based materials were taken from grades 1 and 
2 reading textbooks used in Iranian primary schools. To developing these measmes, a number 
of reading and spelling tests were reviewed, including:
1- The Boder Test of Reading- Spelling Patterns (Boder & Jarrico, 1982).
2- Star Track Reading and Spelling test. (Beadle & Hampshire, 1996).
3- National Reading Test NART. (Nelson & Hazel, 1982).
4- Neale Analysis of Reading Ability (Neale, 1981).
5- Graded Word Spelling Test (Vernon, 1977).
6- Spar Spelling and Reading Test (Young 1987).
7- Macmillan Individual Reading Analysis (Vincent, de la Maie and Arnold (1990).
8- Graded Word Reading Test (Bridie, 1985).
5.2,2 Visual discrimination
Measures in this section of the test were divided into foui' parts. Although these measures 
were not included in the tests used in the main part of the thesis, due to time constraints and 
potential ceiling effects produced by older children, they are described to show the types of 
measures developed for the testing programme.
Pait 1- Letter matching
The child was required to match a given letter with one of the four alternative letters. For 
examples, the tai'get letter ^  matches only one of the four alternatives: k-fl LJ ^  ^
Following practice, there were ten trials in this part of the test.
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Part 2- Identifying letters from the words
This task was similar’ to the first pai't, but this time the child was required to identify a word 
that contained a target letter; for example, the target letter 2  appears in the word Three
written words were presented, only one of which contained the target letter. There were ten 
trials in this par t of the test.
Pai’t 3- Word matching
In this task, the child was tested on their ability to match a target word with one of four 
alternative words. For example, the tai'get word Y^^^^eds to be identified amongst the
words: There were six trials in this part of the test.
Pai’t 4- Auditory-visual matching
In this pai’t of the test, tire child was examined on the ability to match visual and auditory 
cues. A pai-ticular target sound was articulated to the child (e.g., / ^  / ,/dz/) and they were 
asked to identify the letter amongst a string of visually presented letters. Only one of the 
letters matched the target sound (e.g., ^  fdzJ ^ /  m / ^  /  h / ^  /kf). There were four 
trials in this pai’t of the test.
5.2.3 Auditory Discrimination
As with the above tasks, these measures were not used in the following chapters for the same 
reasons as above, and are reported here as evidence of the type of measures used in the 
development of the cunent work. There were four pai’ts to this aiea of testing.
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Part 1-A: Identifying sound in words
In this task, the child was expected to listen to the aiiiculation of a target sound and then 
identify the same sound in one of five words read to him/her. For example, the sound /b / 
(represented byv ) is found in jf) /abr/ (meaning cloud). Thiee out of the five words 
articulated contain the target sound in either the initial, or middle or final position, and the 
other two words do not contain the tar get sound, Marks are awarded for each correct decision 
on each word read.
Part 1-B: Identifying sound in nonsense words
The same task was used except that five articulated nonsense words were read to the child, 
(e.g., “v ” /b/ in /mabr/ which has no meaning). Again mai’ks were given for correct 
decisions on each nonsense word.
Part 2- Identifying word sounds
In this part of the test the child is expected to decide if a pair of words are identical or 
whether they rhyme. The child must repeat the words which they have heaid, and then make
their choice. E.g. /feel/ /feel/ versus /zud/ *^JJ /sud/ <^3^ . There were
ten trials in this pai’t of the test.
Part 3- Matching words
A series of target words ranging between one to five syllables (e.g., /hayejan/ Ù^> J^  ) is
read aloud and the child is required to repeat each word correctly. Particular attention is 
devoted to the following possible errors made by the child: substitutions, omissions, 
distortions and pauses of more than four seconds. There were ten trials in this pai’t of the test.
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5.2.4 Rapid naming
This test was based on those used by Denckla & Rudel (1976), Wolf, Bally & Morris (1986), 
and Cronin & Carver (1998). This task is intended to measure the speed with which the child 
can name drawings of a horse, clock, cai*, apple and ball. Each picture is repeated ten times 
on the page, requiring the child to produce 50 naming reponses (i.e., name the five pictures 
ten times each). The order of presentation of tlie drawings was randomly determined. The 
child was required to start with the item at the top right-hand side of the page and move to the 
left (as Persian is read fiom right to left), naming each pictui'e as fast as possible, until they 
finished with the item at the bottom left-hand side of the page. A stop watch was used to 
measure the naming speed in seconds taken fiom the first naming response to the last. The 
times were then converted into the number of items named per minute.
5.2.5- Phonological awareness
The three phonological tasks were modeled on those developed by Rosener & Simon (1971), 
Manis & Custodio and Szeszulski (1993), Catts & Vartianen (1993) and North, & Parker 
(1994).
Part 1- Phoneme blending
This part indicates if the child has the ability to blend phonemes. For example, the child is 
presented with /b/ Y  + /u/ J ,  and then asked what word does this produce? The conect
answer is /bu/ meaning smell. There are ten trials in this part of the test with the level of 
difficulty vaiying by increasing the number of phonemes from two to five.
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Part 2- Phonem e deletion
In this part of the test the child’s ability to recognise a deleted phoneme from a word is tested.
ftThe child hears a word like /sab/ meaning night, and is asked what remains of the word
jV Iif we delete /§/ . The answer is /ab / -fh  Similar to part 1, ten trials
were varied in their level of difficulty by increasing the number of phonemes per word from 
those with two phonemes to words consisting of seven phonemes.
Part 3- Phoneme segmentation
In this section of the test the child is presented verbally with a word and is asked to 
segment it into the phonemes comprising that word. For example, the word /mesvalc/
meaning toothbrush, is presented to the child and he/she is required to name each
individual phoneme: i.e., /m/^ /e/ t /s/ LH / v /  J  /a/ ! / k/ For every conect phoneme
the child receives one score, e.g., if  a child performs correctly on /mesvak/ he/she will receive 
six points. This is because the word consists of five printed letter phonemes plus the short 
diacritic /e/. There were ten trials in this part of the test.
5.2.6 Working memory
These tasks were based on those reported and used in Baddeley (1993). The tasks were 
chosen to assess the child’s working memory for letters, words and sentences. Visually and 
verbally presented materials were used across the different measures, with verbal responses 
being required of the children. The combined measures provided an assessment of the child’s
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ability to retain linguistic material for a short period of time and repeat this material in a 
particular- order.
Part 1- Verbal memory for sounds
Letters were read to the child, who was asked to repeat them in the order of presentation. For 
example, if the sounds /c/ ^  , /f/ ^  , and /k/ ^  are presented and the child has to repeat
/Ô/, /f/ and !\d. The number of items repeated in the last correct trial was considered
equivalent to the child’s memory span. After the child has completed this part of the test the 
similar- items were read aloud, and this time the child was required to repeat the letter sounds 
in reverse order.
Part 2- Verbal memory for words
In this part of the test, the child is presented verbally with a sequence of non-rhyming words 
which they repeat in the order of presentation. Trials contained sequences of two words, 
increasing up to seven word sequences. There were three trials per sequence length. As 
before, the number of words within a sequence in the last conect trial was equivalent to the 
memory span. If the child did not repeat conectly the thr ee trials in a particular sequence 
length, the test was terminated.
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Part 3- Verbal memory for sentences
In this part of the test a sentence is read to the child and he/she is asked to repeat the sentence 
(e.g., /ali docarxe daiad/ meaning Ali has a bicycle). The trials began
with the presentation of a sentence consisting of three words and increased to the presentation 
of a sentence with fifteen words. To receive the total maximum score for each sentence, the 
child must repeat all the words conectly. The total maximum score in each trial depended on 
the number of words in the sentence: e.g., trial number five contained eleven words; 
therefore, the child received eleven points for a conect repetition. If the experimenter 
repeated the sentence twice and the child would not repeat the sentence conectly either time, 
the test was terminated.
Part 4- Memory for nictuies
In this pai't of the test, pictui'es were presented to the child and he/she was asked to recall 
them in the order of presentation. For example, the child might be presented with pictures of 
a flower and a car, then after the pictui'es were out of view, the child would be expected to 
say ‘flower, car’. There were six trials in this section of the test with the number of pictures 
increasing in each trial ft om two to seven. The number of pictui'es in the last conect trial was 
equivalent to the memory span.
Pai't 5- Memory for letters
The child was presented with printed letters from the alphabet (e.g., /t/ and /% / ^  ) and,
once the visual stimuli were removed, the child was required to say the letters in the order of 
presentation. The trial ranges from two to seven letters, with scoring being the same as in the 
pictures task.
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5.2.7 Oral reading
This section consisted of two paits.
Part 1- Letter naming
The child was presented with the letters of the alphabet in two different lists and was asked to 
name each letter. In one list all the letters were presented in their isolated form. In the second 
list, letters were presented as they would appeal* in wiitten Persian text; i.e., the vaiying forms 
of letters found in words. The child was required to name each letter correctly. If the child 
took longer than four seconds to name a letter, then the experimenter named the letter and no 
score was given. The maximum score for this task was 57.
Pai't 2- Reading words
Two lists of words were presented to the child for naming. The first list contained twenty 
words, each of which included the appropriate diacritic marks. The second list comprised 
twenty words without diacritics. Figure 5.1 gives examples of a Persian word that 
incoi*porates a written vowel and a word that can be presented with and without a diacritic 
mark.
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Figure 5.1: Example of a word with a vowel as part of its normal written form, and a word 
which can be wiitten with or without a diacritic maik
Vowel letters With diacritic No diacritic
Persian Spelling i J a iiJA
Transcription /car/ /mord/
/mard/
/mord/
/merd/
Translation work Died man, died, nonsense
In each list there were 10 words talcen from grade 1 and 2 textbooks, which should be 
familiar to all grade 2 children, and 10 words that were taken from other works and, 
therefore, would be less likely to be familiar to grade 1 and 2 children.
5.2.8 Text reading accuracy and comprehension
This section of the test contained six reading passages. The first and second passages were 
modified versions of prose taken from the children’s grade 1 textbooks and, hence, contained 
words that should be familial* to all the children assessed (the passages were modified from 
their appearance in the children’s textbooks to avoid the child being able to read them off by
78
heait). A third passage was taken from a book not used as pai*t of the children’s schooling, 
but which had been wiitten at a level suitable for grade one children.
The fourth and fifth passages were from the children’s grade 2 textbooks. Again, the structure 
of the sentences was changed to avoid over-familiarity with the passages. The sixth passage 
was taken from a science book not used in the schools. This was a difficult passage for the 
children due to the use of non-familiai* words and sentences, and was included to ensure that 
highly able readers could be distinguished in the work.
The task required the child to read each passage aloud. Once completed, the child is asked a 
series of questions about the passage. The number of questions increased from three to six 
per passage. For example, if the passage comprised:
‘Amin wakes up early in the morning. He cleans his face and hands with water and soap and 
brushes his teeth. Amin also brushes his teeth after each meal and cleans his toothbrush so as 
to take caie of it.’
The following questions would be asked of the child:
‘ Wiry does Amin clean his tooth brush?’
‘How often does Amin brush his teeth?’
‘If there is no soap what else does Amin use for cleaning his face?’
The tester recorded the number of words read correctly in the passage, the time taken to read 
the passage and the number of comprehension questions answered correctly. The time taken 
to read the passage was converted into the number of words read per minute to provide an 
estimate of rate of reading. The number of words in each passage and number of 
comprehension questions per passage were: 44, 3; 58, 4; 89, 5; 100, 5; 103, 6; 112, 6. If the
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child produced more than 10 reading errors in each passage, or paused for more than 4 
seconds on 10 words, they were not given the next passage.
5.2.9 Dictation spelling
There were three parts to this test.
Pai't 1- Letter spelling
Ten letters were dictated to the child and the child was given a mark for each conectly 
printed letter.
Part 2- Word spelling
Thiity individual words were dictated to the child and he/she was required to wiite them with 
their conect spelling. The test started with one syllable words, with items gradual increasing 
to five syllable words. Half of the words were taken fr om grade 1 textbooks and half were 
fr om grade 2 textbooks.
Part 3- Text dictation
In this section of the test, two passages were read to the child, who was expected to write 
down the text using correct spellings of words. The first passage consisted of 45 words 
appropriate for grade 1 childien. The second passage was more appropriate for grade 2 
children and consisted of 50 words. Each passage was scored as the number of words in the 
passage minus the number of mistakes taken as inconect spellings, substitutions of letters, 
omission of letters and words.
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Chapter 6
Literacy development in Persian language speakers
6.1 Introduction
There is an increasing amount of empirical evidence that show differences in orthogiaphic 
structure of languages have an influence on the development of literacy and other 
metacognitive skills (see previous literature background chapters). Children learning to read 
in Persian (Farsi) aie faced with a fairly consistent (fully maiked) orthogiaphy and 
correspondences between spoken and wiitten words aie primaiily taught by phonics-oriented 
teaching methods. By the end of grade 1, most children are able to use grapheme-to- 
phoneme translation procedures to decode known and unknown words (with diacritics) 
correctly. However, as discussed in the previous chapters, the grapheme-phoneme 
correspondence of the Persian writing system is complicated due to the borrowed nature of 
the alphabet; i.e., an alphabet developed to represent Arabic. Only sixteen of the characters 
represent one single phoneme in each case. In the rest of the cases, some sort of discrepancy 
exists between the phoneme and its representing grapheme. For example, a single phoneme 
may be represented by four different characters. In Arabic, each chaiacter would have its own 
phoneme; however, because these phonemes don’t exist in the Persian language, those 
graphemes are used to represent that Persian phoneme that is the most similar to the original 
Arabic phoneme. These iiTegularities, together with the experience of unmaiiced and 
therefore relatively opaque text, may make the acquisition of literacy skills amongst Iranian 
children more problematic than for those experiencing a more regularly transparent 
orthography and may lead to acquisition difflculties more akin to those found with less 
transparent oitliographies, such as English.
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The present study, therefore, investigated literacy levels of children learning the Persian 
orthography over the initial grades in Iranian schools. It also assessed skills that may be 
primarily related to literacy acquisition to determine if these skills show similar 
improvements over the initial grade years consistent with an association between literacy and 
these potential predictors of literacy levels. Based on the literature reviewed in the previous 
chapters of this thesis, phonological processing abilities would be predicted to be a major 
determinant of learning to read. Therefore, these processes were the focus of the literacy- 
related measures included in this study. Tlnee types of phonological abilities can be 
distinguished: phonological awareness, phonological coding in short-term memory and the 
retrieval of phonological codes from long-term memory (rapid naming). Phonological 
awareness at the level of phonemes (phonemic awareness) is considered especially important 
for eai'ly reading acquisition. In the first months of formal instruction(in Iran)the focus is on 
the correspondence of letters to sounds and the detection letters and sounds in written and 
spoken words respectively. Consequently, a relationship between phonological awaieness 
and the development of reading acquisition is likely to be observed. One of the main aims of 
this study was to test this hypothesis in the Persian orthography. However, other areas of 
processing have been found to be associated with literacy sldlls, particulaily when a more 
transparent orthography is learnt. Hence, measui'es of verbal short-term memory and rapid 
naming were included in the study as these aie the areas that may be associated with literacy 
levels in the more tiansparent form of the Persian orthogiaphy most often experienced by the 
beginning literacy learner.
Development of reading and spelling and its relation to different cognitive skills was 
investigated in a cross-sectional study with Persian-speaking subjects. Its prime aim was to 
establish what cognitive skills and processes constitute constraints of reading and spelling.
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and whether these are consistent with predictions derived from more or less transparent 
orthographies.
6.2 Part A: Grades one to five
6.2.1 Method
6.2.1.1 Participants
In the first pai't of this study, 140 children from grades 1 and 5 were selected from a number 
of schools across Tehian in order to ensure that the sample represented a variety of 
social/educational backgrounds. All schools in Tehian, regardless of geographical location, 
use the same cuii'iculum, with all textbooks being exactly the same across schools. Children 
were selected, following parental and teacher consent, on the basis of information from 
school records that indicated that these children presented no evidence of literacy learning 
problems. Roughly, half of these children were male and the other half were female (see 
Table 6.1). The native language of all the children tested was Farsi (Persian), and interviews 
suggested that they had no knowledge of any other language.
Table 6.1. Ratio of female (f) to male (m) children of normal pupils from grades 1 -5
Normal
pupils
Grade 1 Grade2 Grade 3 Grade 4 Grade 5
Female : 
male ratio
15 f :  15m 15 f  : 15m 14 f  :12 m 13 f  :15 m 1 3f :13m
Mean age in 
months
85.13 97.80 115.65 126.03 135.92
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6.2 A .2 Materials and procedure
The measures used in this study assessed phonological awareness, rapid naming, short-term 
memory, reading and spelling -  see the previous chapter for details of these test measures. 
Phonological awareness was measur ed by task of phoneme blending, phoneme deletion and 
phoneme segmentation. Rapid naming was measured by a speeded digit naming task. Short­
term memory was assessed by the verbally presented letter sounds, words and sentences 
tasks, as well as the visually presented pictures and letters tasks. Word reading was measured 
by the isolated word tasks, with lists comprising words with or without diacritics. Text 
reading accuracy, comprehension and rate were measured by giving the child the first, third 
and fifth passages from the test battery (see previous chapter). Spelling was assessed by the 
isolated word task and by requiring the child to wr ite down the second passage to dictation. 
All children were examined individually in a quiet room, away from distractions and other 
children. The full testing procedure took approximately one hour and was performed over 
several days to avoid fatigue. Test administrators were trained researchers/therapists who 
were familiar' with the test materials and procedures.
6.2.2 Results
6.2.2.1 Descriptive statistics and comparisons across grades
Means and standar d deviations for each of the phonological and memory measures used in 
the study are presented in Table 6.2, together with analyses of variance, comparing grade 
levels, followed by post-hoc (Tukey) pairwise comparisons.
For the phonological awareness tasks, scores are presented as the percentage of items con ect. 
These results suggest that, for blending and segmentation tasks, the majority of children are
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scoring at or about the maximum for these tests. This may not be suiprising as these tasks 
were developed with the puipose of screening the dyslexic student from the normal reader, 
rather than identifying skills among those with normal literacy acquisition. However, 
phoneme deletion, which appears to be the most difficult phonological task, does show an 
effect of grade, suggesting that this ar ea of phonological skill may still be developing over 
these initial grades.
Rapid naming rate indicated some evidence of improved naming speeds across the grades; 
however, there seems to be only a gradual improvement over these early years and it may be 
that other naming speed measures would better represent improvements with gr'ade levels. (In 
the second part of this chapter, digit naming speed will be assessed.)
The memory results show the scores produced on the different tasks. Generally, these data 
showed evidence for improvements with grade level. The exceptions were the word task, 
which showed only a small non-significant change over grades and the forward letter sound 
task, which showed a highly variables performance with grade (i.e., grade 5 children 
performed quite poorly on this task compared to other grades).
Figures 6.1 to 6.4 provide graphical representations of the main findings, with data divided 
across male and female participants in the different grades. Note that these graphs suggest 
that, in general, males were performing worse on the measures than females. Although not 
the main aim of the data collection, these differences meant that to confirm any effects across 
grades in both boys and girls, two-way analyses of variance were also performed on the 
measures, with grade as one factor and sex as the other. These indicated non-significant 
interactions for all measures (F<1 in the majority of cases and p>.15 in the rest) except the
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memory for sounds in reverse measure (F=2.93, p=.025), and although this may suggest that 
effect of grade was smaller amongst male participants than female participants, simple-main 
effects of grade were significant with both males and females (both p<.05). Although 
potentially interesting, such an individual effect amongst a large number of analyses requires 
further research to confirm before attempting an explanation. Indeed, the only main effect of 
sex in these analyses was for the rapid naming task (F=4.31, p=.04). Overall, therefore, these 
findings suggest a general trend for improvements across giades across male and female 
participants.
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Table 6.2. Means, standard deviations (in parentheses) and the results of anova and post-hoc 
tests on the scores of 140 grade 1 to 5 pupils on the measui'es of phonological awareness and 
rapid naming
Variable
Name
Grade
1
Grade
2
Grade
3
Grade
4
Grade
5
F P Post hoc
Rapid
Naming rate
61.20
(13.34)
63.05
(9.85)
64.67
(13.17)
67.32
(14.14)
72.13
(17.36)
2.64 .03 1<5
Phoneme
Deletion
65.33
(21.92)
59.66
(21.89)
76.25
(21.63)
77.00
(21.54)
81.15
(18.40)
4.96 .001 1<5
2<3,4,5
Phoneme
Blending
97.00
(5.34)
90.66
(11.42)
96.66
(7.01)
94.28
(9.78)
93.07
(11.58)
2.25 .06 Not sig
Phoneme
Segmentation
94.65
(10.74)
91.39
(15.96)
96.79
(4.73)
95.47
(7.07)
95.17
(6.38)
1.06 .376 Not sig
Verb-memoi-y:
Sounds
4.36
(.80)
4.00
(.78)
4.52
(1.19)
4.76
(1.04)
4.15
(.96)
2.43 .05 2<4
Verb -memoi*y; 
Reverse sounds
2.33
(.66)
2.50
(.62)
2.65
(.58)
2.86
(.63)
3.11
(.83)
4.56 .002 1,2<5
Verb-memoiy:
Words
4.30
(.74)
4.43
(.67)
4.44
(.65)
4.52
(.98)
4.50
(.58)
.38 .818 Not sig
Verb-memory:
Sentences
10.30
(1.72)
9.60
(1.77)
13.26
(1.37)
13.60
(1.49)
13.76
(.99)
49.56 .001 1,2<3,4,5
Vis-memoiy;
Pictures
3.86
(.86)
4.1
(.71)
4.75
(1.03)
4.85
(.93)
4.80
(.89)
7.22 .001 1<3,4,5
2<4,5
Vis-memory:
Letters
4.2
(.80)
4.33
(1.06)
5.04
(1.16)
1
5
(1)
4.96
(.87)
4.6 .002 1<3,4,5
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Figure 6.1. Graphical presentation of the level of performance of male and female students 
across grades 1-5
Rapid naming fo r picture 
Grade 1-5 normal pupils
on
SEX
I  male students
GRADE
Figure 6.2. Graphical presentation of the level of performance of male and female students 
across grades 1-5
Phoneme deletion 
Grade 1-5 normal pupils
m 70
O 60 SEX
I male students
3 4 5
GRADE
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Figures 6.3 and 6.4. Graphical presentation of the level of performance of male and female 
students across grades 1-5
Visual memory for Letter 
Grade 1-5 normal pupils
SEX
Visual memory for Picture 
Grade 1-5 normal pupils
i *0
I male students 5  3.5
SEX
GRADE GRADE
Tables 6.3 present the summary data for the literacy variables in the study. For all measures, 
except text reading rate, scores were converted to percentage correct to more easily represent 
the level of performance achieved. As it can be seen, most of the children obtained high 
scores in reading accuracy from an early stage. In terms of text reading accuracy, the scores 
could be attributed to the relative simplicity of the text or to the transparency of the Persian 
orthography, allowing the beginner readers to present higher accuracy in early stages of 
literacy. However, there was evidence of gains in text reading speed and comprehension 
across the grades and isolated word reading also showed evidence of grade effects. Reading 
words without diacritics (as would be expected) was more difficult for beginner readers.
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However, a general improvement was seen in reading with and without diacritics, particularly 
between grades 1 and 3.
In terms of reading speed, scores suggest evidence of a general improvement across years, 
except for the third text, which shows a variable rate across the grades, possibly due to the 
unfamiliar content requiring time for high levels of comprehension to be achieved. The 
relationship between grade and reading rate may be due to the development of a sight 
vocabulaiy rather than phonological decoding, which most of these beginning readers seem 
to be using at a relatively early stage of learning; although phoneme deletion still shows 
evidence of improvements in phonological awaieness skills over the five grades.
The results of the spelling measures show a similar trend to those found for reading, with 
grade 1 children performing significantly worse than the other grades on both spelling 
measures. Again, as with reading, there is a tendency for ceiling effects in text spelling, 
suggestive of these children being reasonable accurate in reading and spelling comiected text.
Figures 6.5 to 6.8 provide examples of these literacy results across grades, with the figures 
divided for male and female students. Although the graphs suggest that male participants may 
be showing different effects compared to females, two-way analyses of variance performed to 
assess grade and sex effects indicated non-significant interactions for all measures (F<1 in 
the majority of cases and p>,10 in the rest) except the rate of reading text 3 (F=4.58, p=.002); 
although, even in this case, simple-main effects of grade were significant for both males and 
females (both p<.05). As with the interaction in the previous set of two-way Anovas, such an 
individual effect following a laige number of analyses will require further research to confirm 
prior to attempting an explanation. Although males showed a trend for general weaker
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performance than females, the only main effects of sex in these analyses were for reading 
accuracy of text 1 (F=5.27, p=.02), reading rate of text 1 (F= 10.46, p=.002) and reading 
unmarked words (F=4.19, p=.04). Overall, therefore, these findings suggest a general trend 
for improvements across grades across male and female participants, but for some evidence 
of better performance amongst girls than boys.
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Table 6.3. M eans, standard deviations (in parentheses) and the results o f  anova and post-hoc
tests on the scores o f  140 gr ade 1 to 5 pupils on the literacy measur es
Variable
Name
Grade
1
Grade
2
Grade
3
Grade
4
Grade
5
F P Post hoc
Marked word 
reading
81.66
(10.69)
91
(7.35)
95.64
(5.80)
95.0
(5.44)
95.84
(4.96)
19.64 <.00
1
1<2,3,4,5
Unmarked 
word reading
73.00
(15.40)
82.00
(9.71)
92.88
(8.05)
96.60
(4.52)
96.19
(4.71)
33.35 <.00
1
1<2<3,4,5
Accuracy:
Textl
98.53
(2,36)
98.78
(3.46)
98.36
(2.74)
98.86
(1.80)
99.45
(4.52)
.47 .756 Not sig
Rate:
Textl
73.59
(25.58)
106.35
(31.15)
107.69
(32.15)
119.65
(36.11)
126.19
(31.53)
12.02 <.00
1
1<2,3,4,5
Compression:
Textl
66.10
(27.15)
79.44
(22.18)
86.10
(19.45)
90.47
(21.45)
93.90
(12.81)
7.301 <.00
1
1<3,4,5
Accuracy:
Texts
94.73
(5.06)
97.33
(3.27)
95.54
(12.19)
99.20
(.97)
99.30
(.95)
3.22 .015 1<5
Rate:
Texts
51.33
(24.76)
79.57
(26.95)
67.84
(36.95)
54.75
(13.92)
49.07
(14.28)
7.56 <.00
1
1,4,5<2
Compre’sion:
Texts
60.10
(25.17)
69.33
(23.73)
87.91
(15.31)
92.69
(10.93)
93.28
(11.90)
16.08 <.00
1
1,2<3,4,5
Accuracy:
Texts
94.74
(4.25)
96.14
(8.00)
97.68
(3.16)
99.19
(.88)
98.74
(1.23)
2.52 .045 none
Rate:
Texts
55.35
(14.86)
74.44
(30.70)
83.36
(29.80)
98.17
(34.30)
109.28
(28.09)
6.76 <.00
1
1,2<4,5
3<5
Compre’sion:
Texts
58.33
(16.66)
70.23
(19.95)
88.11
(10.18)
91.10
(10.18)
85.99
(14.17)
10.21 <.00
1
1,2<3,4,5
Dictation
Word
65.73
(17.59)
83.44
(14.75)
88.21
(8.10)
88.44
(7.57)
90.08
(8.57)
17.67 <.00
1
1<2,3,4,5
Dictation
Text2
84.20
(8.31)
93.73
(17.96)
95.13
(4.92)
96.90
(3.75)
97.00
(4.20)
7.79 <.00
1
1<2,3,4,5
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Figures 6.5 to 6.8. Graphical presentation of the level of performance of male and female 
students across grades 1 -5
8  100
Reading words without diacritic 
Grade 1-5 normal pupils
2 «0
SEX
I male students 5  9 2
Reading accuracy-P5 
Grade 1-5 normal pupils
m
SEX
GRADE GRADE
Reading comprehension-P5 
Grade 1-5 normal pupils
SEX
I male students 2  40
Speed of Reading -P5 
Grade 1-5 normal pupils
SEX
GRADE GRADE
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Table 6.4. Pearson correlations between age, grade and the measures in the study
Variables age grade
Rapid naming .28* .264*
Phoneme blending -.049 -.07
Phoneme deletion .369* * .317**
Phoneme segmentation .090 .073
Verbal memory for sounds forward .045 .041
Verbal memory for sounds reverse .416** .379**
Verbal memory for words .11 .09
Verbal memory for sentences .672** .671**
Visual memory for Pictures .431** .397**
Visual memory for Letters .339** .309**
Reading marked words .551** .522**
Reading unmarked words .690** .664**
Reading accuracy text 1 .127 .088
Reading comprehension text 1 .427** .416**
Reading rate text 1 .486** .474**
Reading accuracy text 3 .285** .251**
Reading rate text 3 .162 -.171*
Reading comprehension text 3 .587** .556**
Reading accuracy text 5 .319** .268**
Reading rate text 5 .476** .452**
Reading comprehension text 5 .451** .423*
Dictation word .548** .509**
Dictation text 2 .407** .382**
**correlation is significant at the 0.01 level (2 tailed) 
* correlation is significant at the 0.05 level(2 tailed)
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To further explore the relationship between school experience and the development of 
reading and spelling skills, Pearson’s conelation coefficients were calculated and presented 
in Table 6.4. Overall, reading and spelling measui'es were positively and significantly 
correlated with age and grade. The exceptions were the accuracy score on the easy first text 
and the rate of reading the imfamiliar third text. These relationships are mirrored in the 
phonological processing measures. For phoneme deletion, rapid naming and most short-term 
memory measui'es, significant conelations were found with age and grade; although more of 
these were smaller than those for the literacy measur es, with the exception of those for the 
memory of sentence task. Where relationships with age and grade ar e not found, these are for 
measures with either ceiling effects (phoneme blending and segmentation) or for the more 
simple memory tasks involving highly familial' items (i.e., verbally presented letters and 
words that have to be recalled in order). These latter tasks seem to be well developed even by 
grade 1 amongst these children.
6.2.2.2. Predictors o f literacy levels
Correlations between phonological awai'eness measui'es, rapid naming, short-term memory, 
isolated unmarked word reading (marked word reading was highly related to unmarked word 
reading and so the latter was included in these analyses given its laiger variability) and word 
spelling were also calculated and presented in Table 6.5. With the exception of word reading 
and spelling, and word reading and sentence memory, these measui'es showed relatively 
small-to-medium inter-relationships suggesting that they are assessing somewhat different 
underlying skills within these children. As such, these measui'es were all included in the 
regression analyses performed to investigate the main predictors of literacy levels amongst 
these children.
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In order to investigate potential predictors of literacy skills amongst these children, regression 
analyses were performed controlling for age and grade before using a stepwise procedure to 
determine the best predictors from the phonological processing measures. For the text 
measures, the single word literacy measures were also included in the regression analyses as 
were the scores on the other two measures on the text not assigned as the dependent variable. 
For text reading, analyses were performed for each text separately (given the differing results 
described above) and investigated predictors of reading accuracy (Table 6.6), reading 
comprehension (Table 6.7) and reading rate (Table 6.8). These tables present the significant 
predictors identified after controlling for age and grade, with the values, followed by the 
values and the significance of this change, together with the beta value for the variable and 
its significance.
Table 6.6. Regression analyses for text reading accuracy amongst the grade 1 to 5 children
Dependent
variable
Predictor RZ AdjR: RZ
change
F P Beta sig
Analysis-A- 
Text 1
Reading words .08 .06 .05 3.92 .010 .326 .007
Analysis-B-
Text3
None
Aiialysis-C- 
Text 5
1-Reading words
2-Memory for 
sounds
3-Reading rate
.263
.335
.385
.239
.306
.352
.128
.072
.051
11.17
11.69
11.52
<.001
<.001
<.001
.305
.277
.273
.005
.001
.007
Table 6.7. Regression analyses for text reading com prehension amongst the grade 1 to 5
children
Dependent
variable
Predictor R: AdjR: R^
change
F P Beta sig
Analysis-A-
Textl
Visual 
memory for 
pictures
.213 .194 .029 11.20 <.001 .190 .035
Analysis-B- 1-Reading rate .374 .359 .039 23.74 <.001 .211 .003
Text 3 2-Phoneme
deletion
.412 .392 .038 20.74 <.001 .204 .008
3-Memory for 
sounds
.444 .420 .032 18.67 <.001 .179 .011
Analysis-C- 
Text 5
Visual 
memory for 
letters
.233 .209 .034 9.53 <.001 .191 .04
Table 6.8. Regression analyses for text reading rate amongst the grade 1 to 5 children
Dependent
variable
Predictor R" AdjR: R]
change
F-
value
P-
value
Beta sig
Analysis-A- 1-Reading words .481 .466 .154 32.75 <.001 .491 <.001
Text 1 2-Rapid naming .512 .494 .031 27.58 <.001 .192 .011
Analysis-B-
Text3
Reading
comprehension
.086 .063 .057 3.79 .012 .293 .007
Analysis-C- 
Text 5
1-Reading
accuracy
.361 .336 .094 14.50 <.001 .326 .001
2-Rapid naming .412 .381 .051 13.31 <.001 .233 .012
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Overall, these analyses predicted relatively small amounts of vaiiability in the text reading 
measures once age and grade influences were controlled. This is perhaps unsurprising for text 
reading accuracy, given the ceiling effects in early grades. However, for text 5, reading 
unmarked isolated words did predict about 13% additional variability in accuracy scores over 
that of age and grade. This suggests that, at least by this grade level, those with weak text 
accuracy skills would also show evidence of problems reading unmarked words. Indeed, with 
the addition of verbal memory for sound and reading rate, these variables predicted about 
35% to 38% of the variability in reading accuracy for text 5. The other obvious feature of 
these analyses is the variability in predictors. Although there is a tendency for word reading 
to predict text accuracy, short-term memory to predict reading comprehension and rapid 
naming to predict reading rate, the level of prediction is relatively low and the predictors are 
not consistent across all texts. Further work is therefore necessary to determine what predicts 
text reading levels in this population.
A final series of regression analyses focused on spelling. Here word and text spelling were 
used as dependent variables, as was the reading unmarked words task, given its potential to 
predict text reading accuracy. The results of these analyses can be found in Table 6.9.
As with the text reading analyses, these showed only limited amounts of variability explained 
by the measur'es. However, there was a tendency for memory for letters to be the main 
predictor of these dependent variables once age and grade influences were accounted for.
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Table 6.9. Regi’ession analyses for text spelling and word reading and spelling amongst the
grade 1 to 5 children
Dependent
variable
Predictor R2 Adj
R:
R:
change
F P Beta sig
Analysis-A-
Reading
words
Verbal 
memoi’y 
for sounds
.493 .478 .022 34.29 <.001 .149 .034
Analysis-B-
Dictation
Words
Visual 
memoiy 
for letters
.348 .330 .02 18.54 <.001 .169 .047
Analysis-c- 
Dictation text
Visual 
memoiy 
for letters
.195 .172 .031 8.49 <.001 ,186 .048
6.3 Part B: Grades three to five
It is mentioned previously that the Persian language tests developed and described in chapter 
5 were produced for the purposes of screening for dyslexia, particularly amongst grade 1 and 
2 students. The data in Part A of this chapter indicated that ceiling effects are evident in a 
number of these measures, which may not be surprising given the aim of the tests. However, 
to assess fmther literacy and literacy-related skills in the Persian language amongst higher 
grades, this second part of the cross-sectional study included more complex measures of 
these skills and targeted children in giades 3 to 5 of normal schools in Teliran. As in the 
previous part, literacy was assessed using isolated words and connected text, and 
phonological processing was measured with tasks requiring an awareness of sounds within 
words, the ability to retain verbal material in short-term memory and the rapid access of 
verbal labels.
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6.3.1 Method
6.3.1.1 Participants
The sample group consisted of 64 primary school children in grades 3, 4 and 5 (21, 20 and 23 
respectively) of whom 32 were boys and 32 were girls (ranging in age between 8 and 12 
years old). This sample was selected, based on the same criteria as in Part A, from four public 
primary schools, in the northern and eastern regions of Tehi*an (Iran).
6.3.1.2 Material and procedure:
Phonological processing was assessed by more complex blending and segmentation tasks, 
which, compared to the measures used in Part A, comprised longer, less familiar words for 
the children assessed. Again, percentage correct scores were used in analyses for comparison 
purposes. In addition to these awai'eness tasks, and instead of the phoneme deletion, which 
did show grade effects in Part A, a Persian Spoonerism task was developed. In this task, the 
child was verbally presented with two Persian words and was required to repeat the words 
with the initial sound of each word exchanged (as in the English language version where 
word pairs such as King John need to be transposed to Jing Kon by the child). Five trials 
were used in the task, following instruction and practice, with items increasing in length of 
utterance over the trials. The nimiber of correct pronunciations produced was used as the 
measure for this task, with percentage correct figuies being reported in the results. This task, 
therefore, places a load on working memory, as well as assessing the individual’s awareness 
of sounds within words.
Phonological memory was assessed using the verbal memory for words task used in Part A as 
this task most closely coiTesponds to the typical short-term memory tasks used in dyslexia
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assessments (see discussions in Everatt, McNamara, et al, 1999), Although this task did not 
show grade effects in Part A, the present task was made harder by varying the items used so 
that they would be less familiar to the child. Apart from this variation, the task was the same 
as in Pait A, and the same variation in items was used for the assessment of phonological 
access. In Part B, instead of naming drawings of common objects, the child required to name 
a sequence of 50 individual digits as quickly as possible. This task was based on that used in 
the Phonological Assessment Battery (Frederickson, Frith & Reason, 1996). Digits were 
presented in five rows of ten items, with the child being required to start from the top left- 
hand item and name fi’om left to right (in contrast to the naming pictiues task in which items 
were named from right to left) based on the direction of reading numbers used in Persian. The 
time taken to name all 50 items was recorded and converted to naming rate as in Part A.
Reading out of context was assessed by word and non word reading measures. In these tasks,
participants were presented with a list of 30 meaningful, low and high frequency words, and
II
with 10 nonsense pseudo-words, and were asked to read these letter strings aloud as \
accurately as possible. Régulai* and irregulai* umnarked words were used to increase j
complexity. These words were chosen from grades 3-5 textbooks. The non-words were i
i
derived from existing Persian words, but with letters manipulated to produce a non- ;
meaningful letter string that was pronounceable using Persian letter-sound conversion 
strategies. As such, this task was used to assess decoding skills amongst the grade 3 to 5 
children. For word and non-word lists, accuracy of reading based on the number of items 
coiTect and the time taken to complete the lists were recorded. Accuracy scores were ‘
converted to percentage correct and times were converted to rate, as in Part A.
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Text reading accui'acy, speed and comprehension were again used to assess the children’s 
ability to process connected text. In contrast to Pait A, the task was made more complex by 
using non-familiar extracts of text chosen from higher grade textbooks. Reading speed was 
obtained in the same way as the previous pait of the study and converted to the number of 
words read per minute. Reading accuracy was based on the percentage of words read 
correctly and reading comprehension was calculated as the percentage of comprehension 
questions answered correctly.
Spelling was assessed by giving the child sixty single words to write down to dictation. 
Grade 3, 4 and 5 textbooks were used to obtain the words, with twenty words being selected 
from each grade level. The complexity of the words increased from one syllable words (at the 
start of the test) to five syllable words (towards the end of the test). To spell these words 
con-ectly, the candidate needed a visual/ortlio graphic concept of the words as well as 
decoding skills, due to the fact that more than 90 percent of the words included phonemes 
that could be represented by several letters. The number of words spelt conectly was 
recorded and converted to a percentage coiTect score.
6.3.2 Results
6.3.2.1 Descriptive statistics and comparisons across grades
The performance of pupils from grades 3 to 5 is illustrated in Tables 6.10. A one-way 
analysis of variance was performed on each of these measures to investigate any significant 
effects of a grade on these scores. Following a significant anova, Tukey post-hoc pairwise 
comparisons were then performed to identify which grade differed significantly from another.
Overall, the Spoonerism task, which place heavy demands on phonological working memory, 
appealed to be the most difficult phonological awareness task in this part of study. Although
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there was a non-significant difference between grades, the mean scores indicated some level 
of improvement over the grades assessed. Given that by grade 5, still only 50% of the items 
were pronounced correctly, these data suggest that such more complex phonological tasks 
will continue to improve up to later schooling. Similar' results were found in Part A of this 
study when phoneme deletion was measured. Similarly, the blending and segmentation tasks, 
which were made compaiatively harder in this part of the study, showed evidence of 
improvements over the grades assessed, with grade 3 typically performing at a lower level to 
the older grades. Despite this, by grade 4, the cliildi'en were reaching good levels of 
performance, particularly in phoneme segmentation (see Figures 6.9 and 6.10). Hence, 
phonological awareness skills seem to be well developed amongst such Persian speaking 
children in the early years of literacy acquisition, although these skills can be seen to be 
improving up to grade 5 and possibly beyond.
Figures 6.9 and 6.10 suggest some variability in performance between male and female 
participants. Therefore, two-way analyses of variance were performed to assess any potential 
interaction between grade and sex. These indicated non-significant interactions for all 
measures (F<1 in the majority of cases and p>.15 in the rest) except the rapid naming 
measure (F=4.46, p=.02), with simple main effects of grade suggesting a significant effect 
amongst girls (p<.05) but not amongst boys (p>.10). An individual effect such as this will 
require further research to confirm prior to explanations being attempted. In addition to this 
sole interaction effect, the only main effects of sex in these analyses were for the 
Spoonerisms task (F==4.28, p=.04) and the Phoneme blending task (F=8.86, p=.004). Overall, 
therefore, these findings suggest a general trend for improvements across grades across male 
and female participants, but for some evidence of better performance amongst girls than 
boys.
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Table 6.10. Means, standar d deviations (in par entheses) and the results o f  A N O V A  and post-
hoc tests on the scores o f  the gr ade 3 to 5 pupils
Variable Name Grade 3 Grade 4 Grade 5 F P Post hoc
Rapid
Naming rate
117.58
(25.87)
128.17
(20.65)
133.18
(29.81)
2.04 .138 Not sig
Spoonerisms 37.61
(32.84)
47.00
(28.48)
55.21
(30.13)
1.82 .171 Not sig
Phoneme
Blending
38.00
(21.42)
63.00
(20.02)
62.17
(27.29)
5.86 .005 3<4,5
Phoneme
Segmentation
74.82
(16.60)
85.99
(11.72)
82.97
(13.04)
3.56 .034 3<4
Verb-memory:
words
4.29
(0.56)
4.60
(0.59)
4.61
(0.58)
2.13 .128 Not sig
Reading non 
words
90.00
(10.25)
93.50
(9.88)
93.04
(10.07)
.71 .492 Not sig
Non-word 
reading rate
27.64
(15.93)
28.36
(11.78)
27.04
(6.88)
.066 .93 Not sig
Reading words 49.99
(19.03)
54.49
(12.05)
74.40
(14.90)
15.31 <.0005 3,4<5
Word reading 
rate
23.32
(9.90)
29.42
(8.06)
53.46
(32.27)
13.13 <.0005 3,4<5
Reading
accuracy
95.28
(4.97)
96.61
(2.39)
97.39
(2.31)
2.08 .133 Not sig
Reading rate 79.33
(25.50)
91.83
(27.08)
103.07
(31.39)
3.77 .029 3<5
Reading
comprehension
40
(27.38)
55.40
(25.98)
63.04
(24.85)
4.28 .018 3<5
Spelling words 56.19
(21.32)
60
(21.27)
82.17
(20.43)
9.89 <.0005 3,4<5
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Figures 6.9 and 6.10. Graphical presentation of the level of performance of male and female 
students across grades 3-5
Phoneme segmentation 
Normal pupils(grade 3-5)
5  70
grade level
Phoneme blending 
Normal pupils(grade 3-5)
80
70
g) 60I “i :
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sex of participant
grade level
The children presented with a high level of accuracy in the non-word reading task, 
particularly in comparison to their scores on the word reading measure. This accuracy level 
may be a result of high level of decoding skills which younger students usually obtain during 
first grade, potentially due to the phonic method of teaching reading and spelling used in 
early learning, and the large amount of practice in reading transparent (i.e., fully marked)
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Persian texts during these years. When unmarked words were used in reading, accuracy 
levels fell, and even by grade 5 only 75% of words were recognised and pronounced 
accurately. These findings suggest the importance of skills other than phonic decoding for the 
reading of isolated words in Persian. However, when words were presented in context, 
accuracy levels were found to be high, even amongst third graders, the youngest Persian 
readers in this part of the study. When text reading was assessed, it was reading rate and 
comprehension (see Figure 6.11) that showed improvements of grades. The reading rate 
effect was matched in the single word reading task, which also showed improved rates of 
word identification.
Figure 6.11. Graphical presentation of the level of performance of male and female students 
across grades 3-5 on the reading comprehension measure
70
t  60
%
.2 50
2  20
sex of participant
grade level
To further explore the relationship between school experience and the development of 
reading and spelling skills, Pearson’s correlation coefficients were calculated and presented
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in Table 6.11. Overall, the reading measui'es were positively and significantly correlated with 
age and grade, in contrast to the relationships found with word spelling. These relationships 
with reading were similar to those found for the phonological processing measui'es, although 
the correlations were smaller and less likely to be significant for this cohort of children when 
phonological skills were considered compared to reading scores.
Table 6.11. Pearson’s Correlations between the measures and age and grade of the grade 3 
to 5 children
Variables age grade
Rapid naming of digits .216 .246
Spoonerisms .155 .237
Phoneme blending .338** .344**
Phoneme segmentation .195 .229
Verbal memory for words .221 .225
Word reading .473** .546**
Word Reading Rate .534** .521**
Non-word reading .065 .122
Non-word reading rate -.105 -.023
Reading accuracy .339** .461**
Reading comprehension .290* .347**
Reading Rate .252* .334**
Word spelling .148 .099
^^correlation is significant at the 0.01 level (2 tailed)
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6.3.2.2. Predictors o f  literacy levels
In order to investigate potential predictors of literacy skills amongst these children, regression 
analyses were performed controlling for age and grade before using a stepwise procedure to 
determine the best predictors from the phonological processing measures and literacy 
measures. Table 6.12 presents the significant predictors identified after controlling for age 
and grade, with the values, followed by the R^ values and the significance of this change, 
together with the beta value for the variable and its significance.
Table 6.12. Regression analyses for the grade 3 to 5 children
Dependent
variable
Predictor R: Adj
R2
R^
change
F P Beta sig
Analysis-A-
Reading
accuracy
1-Spoonerisms
2-Reading rate
3-Segmentation
.486
.565
.598
.460
.535
.563
.218
.079
.033
18.62
18.86
16.98
<.001
<.001
<.001
,278
.301
.204
.009
.005
.035
Analysis-B-
Reading
comprehension
1-Reading rate
2-Segmentation
.280
.391
.243
.349
.152
.112
7.63
9.32
<.001
<.001
.456
.344
<.001
.002
Analysis-C- 
Reading rate
1-Word reading
2-Blending
.434
.587
.405
.558
.298
.153
15.05
20.59
<.001
<.001
.629
.420
<.001
<.001
Analysis-D- 
Word reading
1-Spoonerism
2-Naming speed
.459
.511
.432
.477
.09
.05
16.70
15.15
<.001
<.001
.263
.243
.011
.016
Analysis-E- 
Word rate
Reading
comprehension
.419 .390 .123 14.21 <.001 .375 .001
Analysis-F- 
Word spelling
Spoonerisms .483 .457 .241 18.36 <.001 .512 <.001
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Although none of the phonological measures were found to be good predictors of reading 
accuracy in Pait A of this work, the present data suggest that the Spoonerisms task is a 
reasonable predictor of variability in literacy accuracy in this older cohort, with both isolated 
and context based reading and word spelling being predicted by scores on this task. Reading 
rate and comprehension, however, were more likely to be predicted by other measures of 
reading levels, although segmentation and blending scores did provide some level of 
prediction in the text reading measures in addition to the rate and accuracy measures. Overall, 
these findings were consistent with phonological skills developing along-side literacy within 
the Persian learning reader and speller.
6.4 Discussion
There has been much research into trying to understand the underlying mechanisms in 
learning to read and write, and into the failur e to acquire literacy skills. Much of this research 
has been carried out in the English language, though there are a number of ar ticles written 
concerning other languages. Reading and writing in transparent scripts, such as German, 
Spanish and Greek, have been widely researched in the past decade. These languages offer 
similarities in their demands on phonological processing which may be considered, at least in 
part, as a function of their degree of phoneme-grapheme conespondence (or transparency). 
Farsi (Persian) is often cited as being an easy language to learn due to its transparency and 
regular ity. The finding of this study were consistent with the view that phonological skills are 
important for the development of literacy in Persian, although the level of prediction 
provided was less than might be predicted based on current English-language-based models 
of literacy acquisition.
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The normal path of reading acquisition in Persian seems to commence with an initial 
phonological word-decoding stage. This eould be related to the nature of the orthography, as 
well as phonic method of teaching. The data from the cuiTent study suggest that although 
Persian language children may have access to both phonological and lexical reading 
strategies and seem to adapt word recognition according to the demands of each specific 
reading task, they seem to rely on decoding skills to read non-words and unfamiliar text, 
potentially up to and beyond gr ade 5. The begimier Persian reader is similar to the Arabic 
beginner (AlMannai & Everatt, 2005) in that they experience mainly text containing vowel 
markers (diacritics) that specify symbol-sound relationships and make the script highly 
transparent. These markers are often missing from more advanced texts that pupils beyond 
the initial grades are likely to encounter. As such, the Persian reader seems to improve in 
accuracy relatively quickly compared to what might be expected of the English literacy 
learner. The studies reported in subsequent sections of this thesis were designed to contrast 
Persian and English early literacy learners to provide data to assess hypothesized differences 
more formally.
However, it is possible that the initial advantage for early Persian literacy learning may not 
necessarily lead to advantages when more advanced literacy skills are considered. That is, 
phonological decoding strategies may develop well and lead to good levels of improvement 
in measures of word reading accuracy. However, to pass from a phonological decoding stage 
to more automatic word reading skills may require practice with different kinds of potentially 
unfamiliar texts that the Persian learning child may not experience. The effects of this lack of 
experience, and hence automaticity, seem more likely to be found in rate of reading measures 
rather than accuracy. For example, in the first study in this chapter, which contrasted grades 1 
to 5, text 3 was an unfamiliar text for these children. Despite the level of word loiowledge
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being consistent with that likely of a gi ade 1 child, the results reported on page 92 suggest 
that grade 4 and 5 children were slow readers of this text -  slower even than their younger 
counterparts. This seems to correspond to differences in accuiacy and comprehension. The 
grade 4 and 5 children seemed to be slowing reading down to reach near perfect levels of 
accuracy and comprehension, in contrast to the younger children where rate was better, but 
accuracy and comprehension were less than optimal. The grade 4 and 5 children may be good 
decoders, but slower rates seem to suggest that they may not be entirely fluent word readers; 
i.e., automatic processing of words has not yet developed completely. If this inteipretation is 
coiTect, the results of the work presented in this chapter argue for Farsi speaking children to 
use their phonological decoding skills to read unfamiliar and/or low frequency words. This 
may be related to the regularity of the orthography at this stage of learning, but also to the 
phonological training they have been having since their first grade in formal education. Such 
good phonological decoding skills would be consistent with the high scores produced in the 
measures of phonological segmentation and blending. Although this results in good accuracy 
levels, it may be at the expense of slower rates of reading. Such a process may be of 
particular disadvantage for those children who do not get enough exposure to reading 
materials other than those used in their school text books. These children may be restricted in 
their reading practice and, hence, would be less likely to become automatic word readers. 
This may lead to slower reading and less understanding, which may impact on their progress 
in higher grades and in other subjects where text comprehension rather than word accuracy is 
vital. Very recently, in some private schools in Iran, teachers have started using whole-word 
recognition methods of teaching to complement phonics-based methods. The view here is 
that the latter methods will ensure that phonological decoding strategies aie learnt, but the 
whole-word methods should encourage automatic word identification processes to develop. 
Clearly, future research in this area, contrasting different Farsi teaching methods, would be
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useful to inform views about how reading and wr iting skills develop in this language.
Overall, the data reported in this chapter should provide useful information for future work. 
However, the limitations of this research need to be considered. For example, some of the 
regression analyses in the second study reported in this chapter were performed on relatively 
small numbers of children. This may mean that unusual scores may have effects on the 
findings that a larger sample would overcome -  i.e., a large sample would reduce error 
variance. Although the conelusions across the studies were reasonably consistent, this caution 
needs to be taken into account and the findings further replicated to allow more firm 
conclusions to be presented
In addition, the focus of the present work was on nieasur*es of phonological processing, which 
may lead to limitations in the areas assessed by the measures used. Currently, there are no 
measures of more complex visual processing in Farsi. The present methods did include 
measures of visual memory; however, these would be influenced by language (i.e., naming 
items, such as in tasks of short-term object memory or requiring the rapid naming of object). 
Although visual tasks were included in pilot work preceding the data reported in this thesis, 
these measures produced ceiling effects that meant that interpretation of the results was not 
possible. Given the focus of the present work, more complex versions, therefore, were not 
developed. However, clearly, this is an area of potential individual differences in reading 
acquisition that would benefit from further research to assess its impact on Farsi learning. 
Indeed, the intricacies of the orthography may be particularly pertinent here (see Chapter 4), 
with letter shapes varying dependent on their position in a word and dots or lines above or 
below a constant shape being used to distinguish between different letters. The addition of 
such measures in a study of predictors of literacy may increase the level of prediction
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provided in regression models. In addition, the amount of variability explained by such 
regi’ession models also may be increased by varying the complexity of the measures used in 
the study. The present work focused on informing the development of measures to support 
the identification of children with dyslexia. Therefore, measur es that can be used with older 
and more able/experienced children were not the target of this work. Further research in this 
area, though, may want to consider increasing the complexity of measur es to increase their 
sensitivity for older and higher performing gr oups of Farsi speaking children.
Finally, there was some evidence in the results for differences between boys and girls on 
some of the measur es. These differences may require further assessment to determine their 
potential influence on the measures used, particular ly if the tests were to be normed for use in 
educational practice -  it may be that different norms will be needed for boys and girls. 
However, because the present work did not aim to contrast males and females on the tests, 
and due to the requirements of time and resomces, sex differences were only of minor 
consideration in the analyses. Larger samples, potentially controlling for additional factors 
outside the control of this study (e.g., background of boys versus girls), will be needed before 
sex differences can be more formally assessed and inform norming procedures.
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Chapter 7
A cross-language study of Persian versus English children
7.1 Introduction
This study investigated commonalities between Persian and English in terms of phonological- 
based predictors of literacy skills. Commonalities would be consistent with the same 
underlying factors leading to different levels of literacy ability in these two languages. These 
data should inform the view about whether models of literacy ability and disability (dyslexia) 
derived from English language subjects are applicable to Persian speaking children.
7.2 Method
7,2.1 Participants
Two cohorts of children were selected for this study. Both cohorts comprised grade/year 3 
and 4 children from govermnent funded schools in the capital cities (Tehran and London) of 
the two countries where testing was performed. The Persian speaking children comprised 20 
grade 3 and 20 grade 4 children. All schools in Tehran, regardless of geographical location, 
use the same cuiTiculum, with all textbooks being exactly the same across schools, so the 
sample taken should be representative of children across the sector. Children were selected 
based on information from school records indicating that they presented no evidence of 
literacy learning problems and consent of parents and teachers. The native language of all the 
children tested was Persian, and they had no laiowledge of any other language. Details of age 
and sex ratio for the sample can be found in Table 7.1.
The 50 children who comprised the English speaking cohort were also roughly equally 
divided between year 3 and year 4, as well as in terms of sex ratio (see Table?. 1). However,
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due to children starting school one year earlier in England compared to Iran, the English 
speaking children were slightly younger than their Iranian counterparts (see Table 7.1). The 
English cohort was selected from a school that followed a typical curriculum and which 
presented no evidence of problems in terms of sector league tables and inspection results. 
Hence, the school was considered typical for the sector. Children across the year groups were 
selected based on no documented learning problems and guardian consent. All of the children 
were first language native English speakers and as far as interviews could determine spoke no 
other language.
Table 7.1. Background details for the Persian and English speaking children in the study
Persian English
Grade 3 Grade 4 Year 3 Year 4
Number of 
children
20 20 26 24
Average age 
in months
110.95(4.21) 122.05 (2.93) 99.27 (2.65) 106.38 (2.16)
Male: female 
ratio
11:9 10:10 13:13 13:11
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7.2.2 Tasks and procedures
The two cohorts of children experienced different literacy and phonological processing 
measures devised for the local context in which testing was performed. However, both 
batteries of tests covered the same range of literacy skills (word reading and spelling and text 
reading) as well as phonological skills (phonological awareness and manipulation, 
phonological memory and access). For the both cohorts, tests measured single word reading 
accuracy, text reading comprehension, word spelling, non-word reading, Spoonerisms and 
phonological awareness, word span and rapid naming.
All children were examined individually in a quiet room, away from distractions and other 
children. The full testing procedure took approximately one hour and was performed over 
several days to avoid fatigue. Test administrators were trained researchers/therapists who 
were familiar with the test materials and procedures. All were native speakers of the language 
in which testing was performed. Within each language cohort, the tester followed a 
prescribed/common testing procedure.
Persian Word Reading
Thirty meaningful words were chosen from grades 3 to 5 textbooks used as part of the normal 
schooling of the children. Regular and irregular words were selected that var ied in frequency 
of occur rence in the text books, leading to variability in complexity of reading for the grade 3 
and 4 children tested. All words included only those diacritic markers that allowed word 
reading in isolation. The children were asked to read each word aloud. The number of words 
correctly pronounced was used as the measure for this task.
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Persian Text Comprehension
Two unfamiliai' passages were taken from appropriate grade-level text books. The first was 
relatively easy in terms of familiarity of material, whereas the second was relatively more 
complicated in its usage of terms and its scientific nature. The first passage comprised 145 
words and 4 comprehension questions were derived from this passage. The second passage 
comprised 112 words and 6 comprehension questions were used with this passage. Children 
were asked to read the passage presented (the easier passage was always given first) aloud to 
the tester. Wlien the passage had been read, the tester asked the child the associated 
comprehension questions, each of which required the child to have understood a section of 
the passage and to respond with a single word or simple phrase. The number of correct 
answers was recorded by the tester, with the child’s text comprehension score being based on 
the number of comprehension questions out of 10 conectly answered across the two 
passages.
Persian Word Spelling
For this test, the two grades were presented with 20 different words to spell that were taken 
from grade appropriate texts; ie, the grade 3 children were given grade 3 words and the grade 
4 children were given grade 4 words. Words were presented in isolation and increased from 
one syllable words at the start of the test to five syllable words at the end. After each word 
was spoken to the children, they were asked to write the word on the paper provided for 
them. A gap between words was used to allow the children time to write down each item. 
After all the words were presented, the sheet of paper was collected and the number of words 
conectly spelt was used as the measure for this task.
118
Persian Non-word Reading
The child was presented with 10 letter strings that were not in the Persian vocabulary, but 
which were pronounceable based on the application of collect letter-sound conversion rules. 
Non-words were derived by changing the sequence of letters within real words or by 
substituting letters within real words. These manipulations ensure that the sequence of letters 
was still possibly in the language/script, and that they formed a pronounceable pseudoword. 
The child was asked to read aloud each item to the tester, with the number of correct 
pronunciations being used as the measure in this test.
Persian Phonological Manipulation
A Spoonerisms task was selected to assess more complex phonological skills. This was based 
on a typical Spoonerisms procedure (such as that in the Phonological Assessment Battery, 
Frederickson et al, 1996) in which two words are spoken by the tester and the child has to 
repeat the words but with the first sound from each word exchanged between the words (ie. 
King John becomes Jing Kon). The child was presented with 5 of these two word sequences. 
Based on the verbal response of the child, two marks were given if both items in a trial were 
cor-rect, one mark was given if only one of the two was correct, and no marks were given if 
neither of the items was correctly spoken.
Persian Phonological Awareness
This task consisted of 5 real tar get words which were verbally presented to the child as a 
sequence of phonemes that the child had to blend to produce the tar'get word. Each phoneme 
was presented individually and separated from the other phonemes by a pause. The child was 
asked to state the word that the sounds made. For example, the tester would say ‘what word 
does this produce? Pol, !vJ\ and a pause would indicate that a response was required (in this
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case the word is bu means smell in English). The number of phonemes required to produce 
the target word was increased over the course of the task from two to five. The number of 
target words correctly produce was used as the measure for this task.
Persian Rapid Naming
This task was derived from that used in the Phonological Assessment Battery (Frederickson 
et al, 1996). Five rows of 10 randomly orders digits were presented to the child. The child 
was asked to name each of the items on the page stalling at the top of the page and working 
from left to right consistent with the direction of reading digits. They were told to name each 
digit as quicldy but as accurately as possible. Familiarity with digit names was ensured prior 
to the test. Uncorrected errors were raie in the data, so scores for the task were based on the 
times taken in seconds to name all 50 digits. A score for the task was derived by taking the 
number of items named, dividing by the time taken and multiplying by 60 to give the number 
of digits names per minute.
Persian Verbal Memory
This task was based on digit span procedmes used in many test procedures. In the present 
study, however, words were used instead of digits to conti'ol pronunciation length by 
selection only thiee-phoneme, one-syllable words that were relatively frequent in occunence 
in the children’s speech and reading materials. Trials range from between two words up to 
seven, with one trial being available per series length. The tester verbally presented the 
words, followed by a pause indicating that the child was to verbally repeat the items 
presented in the correct order. The number of words in the trial prior to failure at a particular 
series length was used as a measure of memory span in this task.
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English Word Reading
The single word reading was based on the Schonell Single Word Graded Reading Test 
(Schonell and Schonell, 1956). A list of 60 individual words, giaded in order of difficulty and 
without contextual cues was presented to the child who was asked to read each word aloud to 
the tester. Each child was given a score based on the number of words read correctly.
English Text Comprehension
The text reading measure was based on the Primary Reading Test (France, 1981) and 
required the child to read silently individual sentences. Each of these sentences was 
incomplete, and the child was asked to select from a list of 5 words that accompanied each 
sentence the one that completed the sentence most appropriately. The score for this task was 
the number of sentences completed correctly out of 40.
English Word Spelling
The spelling test was based on the procedmes of the Vernon Graded Word Spelling Test 
(Vernon, 1997). Each word hem  a list of 30 was individually and orally presented, followed 
by presentation of the word in the context of a sentence and lastly individually presented 
again. The child was instructed to write down the single words and not the sentences. The 
number of correctly spelt words was used as the score for this measure.
English Non-word Reading
This measure was taken from the Phonological Assessment Battery (Frederickson et al, 
1996). The child’s task was to read aloud to the tester 20 letter strings that were 
pronounceable based on English letter-sound conversion rules, but which did not have a 
meaning in the English language. The first 10 non-words were one syllable, the remainder
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were two syllables in pronunciation length. The number of coiTect readings (based on manual 
descriptions) was used as the measur e in this task.
English Phonological Manipulation
This Spoonerisms task was also taken from the Phonological Assessment Battery 
(Frederickson et al, 1996). Initially, the child is required to replace the first sound of a given 
word with another sound (eg, cot with a /g/ sound gives ‘got’). There are 10 items in this 
stage of testing. The remaining 20 items require the child to replace initial sounds across two 
verbally presented words (‘sad cat’ gives ‘cad sat’). The number of correct answers out of a 
total of 30 items is used as the score in this test based on manual procedures.
English Phonological Awareness
This task was based on the phonological awareness task used in the Dyslexia Screening Test 
(Fawcett & Nicolson, 1996) and was used to assess the child’s ability to perform relatively 
(compared to the Spoonerisms task) simple phonological awareness tasks. The child is 
required to say a word without part of the word (eg, say ‘rainbow’ without the /bow/ sound; 
or say ‘boat’ without the /b/ sound; or say ‘igloo’ without the /I/ sound). In total, 13 items 
were used, which increased in complexity based on the type of segmentation required. The 
child’s score was the number of items correct out of 13.
English Verbal Memory
A typical digit span procediue (eg, as in the Bangor Dyslexia Test; Miles, 1993) was used for 
this measure, except that one syllable names of concrete objects were used as items in the 
task instead of digits. This change of items was for consistency with the Persian version of 
this task. Sequence lengths were increased from two word sequences to eight word
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sequences, and the length of the last sequence on which a conect response was produce was 
used as the measure in this task.
English Rapid Naming
Consistent with the Persian version of this task, a sequence of digits was presented to the 
child who was required to name each digit in the sequence as quickly but as accuiately as 
possible. There were 40 digits in the sequence, which was randomly produced and this 
sequence was repeated once, with the total times taken to name both sequences recorded. The 
number of unconected errors was relatively few, so the times were not corrected.
7.3 Results
Tables 7.2 and 7.3 show the results for the Persian and English speaking children 
respectively. Inspection of these summary statistics indicates a reasonable range in scores 
across most of the tasks. The main exception to this was the Persian Non-word Reading 
measure which shows a ceiling effect in performance consistent with the regular nature of the 
orthography used in this task. The same high level of performance was not found in the 
English version of this task, suggesting that regularity of spelling-sound rules leads to 
variations in letter string decoding skills (see section 3.4 , for similar findings in the 
literature).
Table 7.4 shows the inter correlations between the measures for each language cohort. 
Consistent with the view that the measures of phonological processing may be measuring 
different constructs, the inter correlations between non word reading, phonological awareness 
and manipulation, verbal memory and rapid naming show some level of independence, 
particularly in the Persian data. For both data sets, the inter correlations within literacy
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measures are larger than those found for the phonological measures. However, there are 
reliable coirelations between measures of literacy and phonological processing, indicating a 
level of prediction from one skill to the other.
Table 7.2. Means and standard deviations in brackets for the Persian speaking grade 3 and 4 
children, and the whole cohort with ranges in square brackets, on each of the literacy and 
phonology measures
grade 3 (N=20) grade 4 (N=20) total (N=40)
Word reading 14.40 (5.13) 16.35 (3.62) 15.37 (4.49) 
[5-24]
Text comprehension 2.65 (1.84) 3.90 (1.74) 3.28 (1.88) 
[0-7]
Spelling 13.50 (3.25) 12.40 (2.72) 12.95 (3.01) 
[8-18]
Nonword reading 8.80 (1.20) 9.35 (0.99) 9.08(1.12)
[6-10]
Spoonerisms 3.95 (3.25) 4.70(2.85) 4.33 (3.04) 
[0-9]
Phono awareness 1.90 (1.07) 3.15(1.50) 2.53 (1.43) 
[0-5]
Rapid naming 117.46 (26.54) 128.17(20.65) 122.82 (24.09) 
[66-176]
Memory span 4.30 (0.57) 4.60 (0.60) 4.45 (0.60) 
[3-6]
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T able 7.3. M eans and standard deviations in brackets for the English speaking grade 3 and 4
children, and the whole cohort with ranges in square brackets, on each of the literacy and
phonology measures
grade 3 (N=26) grade 4 (N-24) total (N=50)
Word reading 20.81 (11.16) 22.67 (12.83) 21.70(11.90)
[0-52]
Text comprehension 16.35 (6.08) 18.38(7.01) 17.32 (6.55) 
[9-34]
Spelling 11.15(4.16) 12.42 (5.17) 11.76 (4.67) 
[0-25]
Nonword reading 11.50 (2.34) 12.38 (4.00) 11.92 (3.24) 
[6-20]
Spoonerisms 18.85 (5.57) 19.63 (4.94) 19.22 (5.24) 
[3-30]
Phono awareness 11.89 (1.53) 11.68(2.46) 11.78(2.01)
[2-13]
Rapid naming 42.89 (21.35) 41.07 (21.40) 42.02 (21.18) 
[24-129]
Memory span 4.62 (0.80) 4.58 (0.97) 4.60 (0.88) 
[2-7]
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Table 7.4. Conelations between literacy and phonological processing measures for the 
Persian (top, right hand section) and English (bottom, left hand section) speaking children
Tasks Word
reading
Spell Comp Non­
word
Phon
aware
Spooner Word
span
Naming
speed
Word reading .380* .606** .117 .275 .321 .203 474**
Spelling .842** .428** .039 -.029 .570** .269 .180
Comprehension .858** .749** .063 .288 .473** .252 .283
Non-word .607** .553** .564** .151 .143 .140 .047
Phon awareness .327* .437** .253 .188 .331* .256 .044
Spoonerism .535** .549** .544** .644** .233 .468** .104
Word span .419** .363** .518** .490** .041 .449** .078
Naming speed -.613** -.613** -.505 -.454** -.437** -.506** -.317*
**Correlation is significant at the 0.01 level (2 tailed) 
* CoiTclation is significant at the 0.05 level (2 tailed)
These descriptive analyses aie followed by a series of multiple regression analyses. These 
focused on the phonological predictors of literacy used in the study. Separate analyses were 
performed for each language cohort and for each measure of literacy. In each case, control 
variables of age, sex and giade/year were entered into the analysis prior to the phonological 
predictors. Subsequent stepwise entry of predictors then looked for the best single predictor 
and combination of predictors.
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For the Persian children, only 6% of the variability in word reading was explained by the 
control variables. Rapid digit naming proved to be the best predictor of variability after these 
control variables, explaining a further 18% of the variability in word reading. This measure 
together with the Spoonerisms task and the phonological awareness task increased the level 
of prediction to 35%. For the reading comprehension measure, 15% of the variability was 
explained by the control variables, with this time Spoonerisms proving to be the best 
predictor after the entry of the control variables, increasing the variability explained to 32%. 
The addition of rapid digit naming increased the variability explained to 35%. Only 9% of the 
variability in spelling scores was explained by the control variables. Again, the Spoonerisms 
task was the best predictor after the entry of the control variables, increasing the variability 
explained to 48%. None of the other variables added to this level of predicted variability.
For the English children, 19% of the variability in word reading was explained by the control 
variables. Non-word reading proved to be the best predictor of variability after these control 
variables, explaining a fmther 25% of the variability in word reading. This measure together 
with the rapid naming task increased the level of prediction to 55%. However, if non-word 
reading was not included in the analysis, the Spoonerisms task proved the best predictor of 
variability, also adding some 25% extra variability explained and increasing the level of 
prediction to 52% with the rapid naming measure. For reading comprehension, consistent 
with the Persian data, 16% of the variability was explained by the control variables, with 
Spoonerisms increasing this variability explained to 41%. The addition of the word span task 
increased the variability explained to 49%. Wlien spelling was the dependent variable, 18% 
of the variability was explained by the control variables. Again consistent with the Persian 
findings. Spoonerisms was the best predictor after the entry of the control variables,
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increasing the variability explained to 44%. The addition of rapid naming increased the level 
of predicted variability to 53%.
Discussion
Overall, these data were consistent with the conclusions derived from the study reported in 
chapter 6. For both Persian and English, measures of phonological processing were predictors 
of variability in literacy levels when reading and spelling were considered, as well as when 
reading in and out of context were measiued. The more complex phonological task, the 
Spoonerisms task, which required the use of phonological working memory as well as an 
awareness of the sounds units within words, proved to be the most predictive of the 
phonological measures within both cohorts, although rapid digit naming was also a 
reasonable predictor of literacy variability. Interestingly, once the control variables were 
accounted for, the regression analyses were fairly consistent in the amount of variability 
explained by the phonological measures across the Persian and English data, with the 
possible exception of the comprehension measures, where the English data showed somewhat 
larger levels of variability explained than the Persian data. However, these findings suggest 
that predictors of literacy levels in Persian should be relatively similar to predictors of 
literacy levels used in English. As such, measuies used to identify poor literacy acquisition in 
English may be useful identifiers of the same problems in Persian. The following studies 
were performed to investigate this specific prediction.
However, there are limitations to this study that need to be noted to caution against over­
concluding from these data and also provide a basis for future replication work. The major 
limitation for cross-language work, which is the same for this study as well as the work of 
others, is that making measures comparable across languages in every respect is virtually 
impossible. Hence, there may be confounding variables that lead to err ors of interpretations. 
For example, in the present study, word items may not have been comparable in terms of
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frequency of occuiTence in the language; although controlling this factor would have been 
difficult given the lack of Farsi word frequency estimates. The difficulty of finding a non­
word reading task that shows variability in performance a more transparent orthography is an 
example where complexity and orthography interact in a way that makes equivalence across 
language measm*es very difficult (see tables 7.2 and 7.3) -  the difference in variability on 
non-word reading scores across Persian and English could be argued as a reason for the 
conelations between these measures and reading and spelling levels being larger in the 
English data than the Persian data, for example. Similarly, in the phonological awareness 
tasks, the Persian version used a measure of sound blending, whereas the English data are 
derived from a measure of sound deletion. Again, the tasks may not be comparable in terms 
of level of complexity. Clearly, further research is necessary to determine whether these 
factors will have led to errors of interpretation in the present work. Although it could be 
ar gued that finding commonality in predictors across the two languages would be unlikely to 
occur' due to differences in measures across the language, further research is necessary to 
confirm this inter'pretation.
A potentially more plausible alternative explanation for the commonality findings, however, 
is that the current work did not include areas of functioning that would have led to divergence 
in predictors. For example, the focus of the work was on phonological areas, meaning that 
visual processing was not assessed to the same extent. Given the potential complexity of the 
Persian or-thography, it may be that the addition of measures involving complex visual 
discrimination processes may have led to differences in predictors between Farsi and English 
(see, for example, Elbeheri et al, 2006, for a similar ar gument relating to Arabic and English 
comparisons). In defense of the cur rent work, the tests were developed with speech therapists 
in mind and the findings should inform future studies in terms of the measures to use and
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provide the basis on which more standardized measures can be incoiporated into studies. At 
present, there are no Farsi standardization norms for the areas assessed in this thesis. Hence 
comparisons between standardized measures in English and Farsi were not possible -  and, 
therefore, the use of standardized measures was not considered vital for the work undertaken 
(the measures selected were those easily available to the researchers and for which relatively 
short periods of time were necessary to train testers to conduct pilot work that preceded 
formal testing). However, this work will provide a basis on which such standardization work 
can take place, leading to future studies that should be able to include normative data in their 
comparisons. This should lead to a better understanding of the commonalities across, and of 
any differences between, Persian and English literacy development.
A further ai ea of limitation in the present work was the selection of children to be tested. 
Again, cross-country work often leads to the necessity to make compromises in terms of 
control factors. In the present work, contrasts of Iranian and UK school children mean that 
either chr onological age or year s of formal schooling will vary across the group studies. This 
is because formal schooling for the Iranian cohort starts at age 6 to 7, whereas that for the UK 
group starts at age 5 to 6. In tire present study, data were reported fr om children across the 
two countries that had experienced a similar amount of formal schooling. This was 
considered a more important factor to control than chronological age. However, further work 
will be needed to ensure that this difference in chronological age across cohorts was not a 
confounding factor in the study. One way to do this would be to follow groups of English and 
Persian children across the initial grades of schooling (i.e., a cross-language longitudinal 
study), contrasting groups at different age and grade points over the period of investigation. 
This type of study was beyond the available resources of the current work, but would be 
useful for further theoretical interpretations. In addition to such cross-country differences.
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there were also the problems related to the sizes of the samples used in this study. As in the 
work discussed in the previous chapter, some analyses were conducted on relatively small 
numbers of children (N=40 in the Persian data set, for example). This means that the 
regression analyses performed in this study will need to be replicated prior to formal 
conclusions being made. Again, the finding of commonalities seems more likely robust 
against this criticism; however, further testing is needed to support this conclusion.
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Chapter 8 
Dyslexia amongst Persian language children
8.1 Introduction
There is considerable evidence that phonological sldlls are a significant factor in children 
successfully developing English vyord level literacy skills (Adams, 1990; Bryant and Bradley, 
1985; Cunningham, 1991; Frith, 1995; Snowling, 2000; Stanovich, 1988). However, there is 
doubt whether the phonological deficit perspective can account for all of the literacy-related 
difficulties experienced by children across different language backgrounds). An isolated 
phonological perspective may not provide a model that will work with the diverse nature of 
scripts found around the world, where the relationship between sound and graphical 
representation is completely different to that of English. For example, it has been argued that 
50% of Chinese dyslexies do not have a phonological deficit; indeed. Ho (1994) found that 
visual discrimination skills and visual memory skills (along with phonological awareness) at 
thi'ee years were significant predictors of reading Chinese at four and five years.
Given that the phonological deficit viewpoint was derived from the perspective of dyslexia 
as a language-related disability, it could be argued that differences across languages would be 
expected. Similarly, such language-based differences need not be an indication of different 
underlying cause. The same cause may be responsible for reading difficulties, but its 
behavioral manifestation may vary across languages. However, without a precise indication 
of the effect of phonological units on literacy and how these aie predicted to vary across 
language contexts, such valuations cast doubt on the universality of the phonological-based 
perspectives.
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The current research aims to inform this area of literacy research by contrasting literacy and 
phonological measures in children whose first language is Persian. Consistent with other 
relatively transpaient languages (eg, Italian, Spanish, and German), the mappings between 
Persian graphemes and phonemes are reliable and children can use this information to soimd 
out unfamiliar words. The regular nature of the language leads to first grade reading 
instruction being phonic in character. Therefore, it might be expected that it would be easier 
for children who speak Persian to learn to read and spell. However despite regular grapheme- 
phoneme conespondence, there is a one-to-many sound-symbol correspondence leading to a 
single phoneme potentially being represented by two or more (up to foiu*) different 
graphemes (Samareh, 1979). Semantically unielated words may sound identical and lead to 
problems in spelling isolated words, the ambiguities only being resolved when the words are 
presented in context. Additionally, the Persian language has only six spoken vowels which 
are represented in the script in two different ways. Three of these vowels are each represented 
by a letter of the alphabet. The other thr ee vowels ar e represented by diacritics. Text in which 
these diacritics are omitted may provide a major source of reading problems for a beginner 
reader.
The focus of the research described in this part of study is to identify how the Persian 
language/script influences reading and spelling difficulties amongst children with dyslexia, as 
well as identify potential relationships with phonological processing skills. The rational for 
the study was to assess Persian language pupils using a selection of tasks that have been used 
as part of dyslexia screening assessments and contrast the performance of dyslexic children 
with matched non- dyslexies. In Iran, dyslexic children can be identified in grades 1 and 2, 
but difficult to test in higher grades due to the view that appropriate remediation in these 
early grades will lead to a reduction in literacy problems making further special teaching and
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identification unnecessary. Therefore, compai’isons focused on these eaidy literacy groups. 
Measures of literacy assessed word reading and spelling. Words were presented in isolation 
as well as in connected text to investigate the influence of sentence context on accuracy. Rate 
of reading was also assessed given previous evidence that speed rather than accuracy may be 
sensitive to literacy difficulties in relatively more ti'anspaient scripts.
To assess the influence of different aspects of phonological processing on literacy ability, 
measures of awareness, storage and access were included in the study. Measures of 
awareness required the child to blend, delete and segment sub-word units and specifically 
focused on phonemic processing. Phonological access was measured by requiring the child to 
name quickly line drawings of familial' objects, since speeded access has been found to be a 
reliable discriminator of dyslexic and non-dyslexic individuals leaining a relatively 
transparent script. Finally, measures of short-term storage contrasted verbally presented items 
with visual presented familiar stimuli in order to contrast auditory and visual short-term 
memory.
8.2 Method
8.2.1 Participants
Initially, 49 children identified by their school as having dyslexia were considered. All these 
children were in grade 1 or grade 2. School reports indicated that the majority (over 50%) of 
these dyslexic pupils had finished their first academic year with no acceptable marks and, 
therefore, would have to repeat the first year in addition to the supportive training programs 
provided in the Learning Disability Centre (LDC). School reports indicated that the giade 2 
dyslexic pupils had a wide range of weaknesses in reading and wi'iting. Although these 
children had passed their first year exams, in many cases this was after repeating their first
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grade of schooling. Therefore, both grade 1 and 2 dyslexic children presented a background 
of educational difficulties in the area of literacy and/or general school assessment.
Table 8.1 Ratio of female (f) to male (m) children of dyslexic Persian speaking pupils in 
grade land two
Variable Grade sex Total
Dyslexia (all 
participants)
One=30,Two==19 Male=20,Femail=29 49
Dyslexia (with 
complete data)
One=20,Two=16 Male=l 6,Femail=20 36
Omitted subjects One=10,Two=3 Male=4,Femail=9 13
The focus of the current resear ch was to investigate the specific literacy deficits associated 
with dyslexia, rather than more general learning difficulties that often accompany low IQ 
scores. Therefore, in order to control for general learning deficits and allow a comparison 
with a group of normally functioning control children, children with IQs below the average 
range were excluded from the current data analyses. Furthermore, due to problems with 
access to children (due mainly to teaching hour s and illness) not all of the children completed 
all of the tests. Therefore, the initial 49 were reduced to the 36 children with average or better 
IQ scores for whom data were available on all test measures (see Table 8.1).
These 36 dyslexic children were contrasted with children selected from the previous studies 
who were educated in the same schools as the dyslexic children and who were in the same
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grades. Control children were selected based on information from school records indicating 
that they presented no evidence of literacy learning problems and to ensure that as a group 
they matched the dyslexic group in terms of educational background (school and year). In 
total, 58 control children were selected for comparison purposes.
Fifty-eight children from grades 1 and 2 were selected from a number of schools across 
Tehran and used as a control group in this study, in order to ensure that the sample 
represented a variety of social/educational backgrounds, although all schools in Tehran, 
regardless of geographical location, use the same cuniculum, with all textbooks being exactly 
the same across schools. Children were selected based on information from school records 
indicating that they presented no evidence of literacy learning problems and consent of 
parents and teachers. Roughly half of these non-dyslexic children were male and the other 
half were female (see Table 8.2). The native language of all the children tested was Persian, 
and they had no Icnowledge of any other language. The mean age for grade 1 children was 7 
years and for grade 2 children was 8 years (see details in Table 8.2).
Table 8.2 Ratio of female to male children and average ages in months (with standard 
deviations in brackets) for dyslexies and controls in grades 1 and 2
Male:Femaie ratio Age in months
grade 1 grade2 grade 1 grade2
Controls 13f: 15m 15f: 15f 85.14 97.80
(3.41) (4.97)
Dyslexies 12f : 8m 8f : 8m 91.50 103.31
(5.22) (7.19)
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Table 8.2 provides background information on ages and male: female ratios for these groups 
of dyslexic and non-dyslexic children. Analyses indicated a non-significant difference in sex 
ratios between controls and dyslexies (Chi-squai'e=0.47, df=l, p=.49), but evidence for 
dyslexies to be older than the contiols (F=30, df =1 and 90, p<.001). This latter difference 
was consistent with most of the dyslexic children taking the first grade of schooling twice due 
to the educational policy of retaining children in grade 1 if they fail the exams for that grade.
8.2.2 Test materials and procedures
Children were examined individually in a quiet room, away from distractions and other 
children. The full testing procedure took approximately two hours with a break provided in 
the middle of the assessment. Test administrators were trained speech and language therapists 
who were familiar with the test materials and procedures and followed a prescribed/common 
testing procedure. The measures used in the study assessed phonological awareness skills, 
rapid naming ability, verbal working memory, oral reading and spelling. Each child 
performed the tasks in the following order.
Phonological awareness taslcs
Tlii'ee measures of phonological awareness were used. These comprised the tasks that 
required phoneme blending, phoneme deletion and phoneme segmentation (see also Chapter 
5). Each task was preceded by verbal instruction and two practice trials, during which 
corrective feedback was given.
The phoneme blending task consisted of 10 real target words, two to five letters in length. 
The tested verbally presented the child with the two or more phonemes that comprised the
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target word. Each phoneme was presented individually and separated from the other 
phonemes by a pause. The child was asked to state the word that the sounds made. For 
example, the tester would say ‘what word does this produce? /b/, /u/% and a pause would 
indicate that a response was required (in this case the word is bu means smell in English). 
The number of phonemes required to produce the target word was increased over the course 
of the task from two to five. The number of target words correctly produce was used as the 
measure for this task.
The phoneme deletion task also consisted of ten real words, varying in length from two to 
seven letters. The child is verbally presented with a word and asked what would be left if a 
sound is removed from the word; eg, after practice trials indicating the procedure, the tester 
would say ‘su rat, r’ (su rat means face in English), with the answer being /su at/. Items 
ensured that the child had to delete sounds from the initial, middle and end of the word. The 
number of phonemes within the words was increased during the coui'se of the task and the 
number of correct responses was used as the measuie.
The phoneme segmentation task required the child to tap out the number of phonemes in each 
word spoken by the tester. Again ten trials were used with items comprising two to five 
phonemes, two phoneme items being used at the stait of the test and increasing to five 
phoneme items. A maik was given for each phoneme correctly tapped, with the number of 
correct responses out of a total of 39 being used as the measur e in this task.
Rapid naming task
Line drawings of five common objects (horse, clock, cars, apple and ball) were presented 10 
times each on a sheet of paper producing 50 items in total. The child was asked to name each
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of the items on the page starting at the top of the page and working from right to left (as in 
Persian writing). They were told to name each picture as quickly but as accurately as 
possible. Familiarity with the pictures was ensured prior to the test. Uncorrected errors were 
rare in the data, so scores for the task were based primarily on the times taken in seconds to 
complete the page. A score for the task was derived by taking the number of items named, 
dividing by the time taken and multiplying by 60 to give the number of naming responses per 
minute.
Verbal memory taslcs
These tasks presented the child with an increasing series of items (words, sentences, pictures 
or letters) either verbally or visually and asked the child to verbally state the items presented 
in the order of presentation.
For the words task, 91 thiee-phoneme, one-syllable words were chosen on the basis of their 
frequency of occunence in the children’s speech and reading materials. Trials ranged from 
between two words up to seven, with three trials being available per series length. The tester 
verbally presented the words, followed by a pause indicating that the child was to verbally 
repeat the items presented in the correct order. EiTors on each of the three trials of a particular 
series length led to the task being stopped to avoid unnecessary pressm*e on the children. The 
number of words in the trial prior to failure at a particular series length was used as a measure 
of memory span in this task.
In the sentences task, the verbally presented sentences varied in length, grammatical structure 
and meaningfulness. Seven sentences, each containing a different syntactic structure, were 
used, with sentences varying in length from 3 to 15 words. If the tester repeated the sentence
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twice and the child could not repeat the sentence coiTectly, the task was terminated to avoid 
unnecessary pressure. The number of words repeated correct in the last sentence prior to the 
task being stopped was used as a measure of memory span in this task.
For the picture task, six sets of pictures were presented to the child, with the number of 
pictures in each set increasing from two to seven. Following each set of pictures, the child 
was asked to name the pictures they had just seen in the order of presentation; eg, if presented 
with a picture of a flower then a car', their verbal response should be 'flower, car'. As in the 
previous memory tasks, the number of pictures that comprised in the last conect trial was 
used as a measure of memory span.
The letters task was identical to the picture task except that sets of letters were presented 
instead of pictures. The children were visually presented with six sets of letters which 
increased from two to seven letters. After presentation, the child was required to name the 
letters in the order of presentation. The number of letters in the last set cori'ectly named was 
used as the measure of memory span in this task.
Single word reading
Two lists of 20 words were sampled from the Iranian elementary school text books. These 
words were selected to create vary in terms of phoneme complexity and word length. Two 
lists were used so that the first list of words could be presented with diacritics and the second 
list without diacritics. Children were asked to read each word aloud. The number of words 
read correctly in each list was used as the measure for these tasks.
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Text reading
A passage of text taken from the grade 1 reading textbooks of the children was presented to 
the child and they were asked to read it out loud. Errors and speed of reading the passage 
were recorded. For scoring reading accur acy, the number of reading err ors was deduced from 
the total number of the words in the passage. For reading speed, the number of words divided 
by the time taken (in seconds) to read the passage was calculated and multiplied by 60 to give 
the number of words read per minute. Comprehension questions about the passage were also 
asked of the child with the percentage number corr ect being recorded.
Single word spelling
Thirty words, selected from grade one and two textbooks, were dictated to the child to 
measure their ability to spell real words. Words were presented in isolation and increased 
from one syllable words at the start of the test to five syllable words at the end. After each 
word was spoken to the children, they were asked to write the word on the paper provided for 
them. A gap between words was used to allow the children time to write down each item. 
After all 30 words were presented, the sheet of paper was collected and the number of words 
correctly spelt was used as the measure for this task.
Spelling dictated text
A  familiar passage, as in the case of passage reading taken fr om the grade 1 reading text 
books of the children, was dictated to the child. The passage was spoken clearly and slowly 
to allow time for writing. The child was asked to wi'ite down on the sheet of paper provided 
all of the words spoken to them by the tester. After the passage was completed, the sheet was 
mai'ked for the number of words conectly, which was used as the measure for this task.
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8.3 Results
8.3.1 Differences analysis
Average performance of the grade 1 and 2 dyslexies and non-dyslexic children can be found 
in Table 8.3. Analyses of variance contrasting the performance of dyslexic and non-dyslexic 
children in giades 1 versus 2 were performed for each vai'iable. The results of these 2x2 
analyses can be found in Table 8.4.
Main effects of group (dyslexic versus non-dyslexic) were found for most measures, with the 
exception of recall tasks involving sentences and objects. In all literacy and most 
phonological tasks, dyslexies performed worse than controls. However, this gi'oup effect 
interacted with grade in measures of single-word reading and spelling and text reading and 
spelling (see Figuies 8.1 and 8.2). In the case of single-word reading, grade 2 dyslexies were 
still significantly worse than their peers (reading with marks: t(44)=4.24, p<.001; reading 
without marks: t(44)=3.85, p<.001), but the difference was smaller than that found amongst 
grade 1 children (reading with marks: t(46)=6.22, p<.001; reading without marks: t(46)==7.91, 
p<.001) -  a similai' pattern was found for word spelling (grade 1 controls versus dyslexies: 
t(46)=7.63, p<.001; gi'ade 2 controls versus dyslexies: t(44)=3.85, p<.001). In the case of text 
reading and spelling, grade 2 dyslexies were not significantly worse than the non-dyslexic 
grade 2 children (text reading accuracy: t(44)=1.83, p=.074; text spelling: t(44)=1.50, p=.14) in 
contrast to the findings amongst grade 1 children (text reading accuracy: t(46)=4.93, p<.001; 
text spelling: t(46)=5.13, p<.001). Despite the potential benefits of contextual clues leading to 
improved text accuracy amongst grade 2 dyslexies, they still remained comparatively slow 
text readers.
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Table 8.3 M eans (with standard deviations in brackets) for each o f  the measures produced by
grade 1 and 2 dyslexic and control children
Grade 1 Grade 2
Controls Dyslexies Controls Dyslexies
W ord Reading 16.39 9.20 18.20 14.69
(marked) (2.20) (5.56) (1.47) (4.09)
W ord Reading 14.64 5.72 16.40 13.38
(unmarked) (3.19) (4.67) (1.94) (3.40)
Text Reading 43.36 30.85 43.47 42.62
accuracy (1.06) (13.43) (1.53) (1.41)
Text Reading 73.35 28.20 106.35 55.89
rate (25.82) (28.43) (31.16) (17.66)
Reading 66.7 49.99 79.44 71.00
comprehension (25.7) (35.05) (22.18) (23.9)
W ord 20.36 9.50 24.97 19.00
Spelling (3.80) (6.05) (4.48) (5.90)
Text Dictation 43.71 27.70 42.80 39.50
Spelling (2.24) (16.38) (8.16) (4.37)
Phoneme 9.71 5.97 9.07 7.50
Blending (0.53) (2.19) (1.14) (2.07)
Phoneme 6.64 3.25 5.97 4.75
Deletion (2.23) (2.75) (2.19) (2.27)
Phoneme 36.79 33.50 35.63 32.88
Segmentation (4.39) (4.32) (6.27) (4.81)
Rapid 62.15 43.81 63,05 48.17
Naming (13.19) (11.64) (9.85) (9.12)
Memory for 4.32 3.30 4.43 3.62
Words (0.72) (0.73) (0.68) (0.62)
Memory for 10.39 10.65 9.60 10.81
Sentences (1.75) (2.66) (1.77) (1.91)
Memory for 3.89 3.75 4.10 4.44
Objects (0.88) (1.07) (0.71) (0.73)
Memory for 4.21 2.95 4.33 4.06
Letters (0.83) (1.39) (1.06) (0.77)
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Table 8.4 Results of analyses of vai'iance investigating the effect of grade and group (grade 1 
and 2 dyslexic and control children)
Main effect of group Main effect of grade Interaction
Word Reading 
(marked)
F(l,90)=55,p<.001 F(l,90)=25,p<.001 F(l,90)=6.51,
p=012
Word Reading 
(unmarked)
F(l,90)=73,p<.001 F(l,90)=45,p<.001 F(l,90)=18, p<.001
Text Reading 
accuracy
F(l,90)=25, p<.001 F(l,90)=20, p<.001 F(l,90)=19, p<.001
Text Reading 
rate
F(l,90)=68,p<.001 F(l,90)=28, p<.001 F(1,90)<1
Reading
comprehension
F(l,90)=5,p=.030 F(l,90)=9,p=.004 F(1,90)<1
Word
Spelling
F(l,90)=64, p<.001 F(l,90)=45,p<.001 F(l,90)=5.42,
p=.022
Text Dictation 
Spelling
F(l,90)=25,p<.001 F(l,90)=7.88,p=.006 F(l,90)=ll,p=.002
Phoneme
Blending
F(l,90)=70, p<.001 F(l,90)=1.99, p=.161 F(l,90)=12, p=.001
Phoneme
Deletion
F(l,90)=21,p<,001 F(1,90)<1 F(l,90)=4.75,
p=.032
Phoneme
Segmentation
F(l,90)=7.66, P-.007 F(1,90)<1 F(1,90)<1
Rapid
Naming
F(l,90)=48, p<.001 F(l,90)=1.21,p=275 F(1,90)<1
Memory for 
Words
F(l,90)=38, p<.001 F(l,90)=2.18,p=. 143 F(1,90)<1
Memory for 
Sentences
F(l,90)=2.95,p=089 F(1,90)<1 F(l,90)=1.25,
p=.267
Memory for 
Objects
F(1,90)<1 F(l,90)=6.10, p=015 F(l,90)=1.76,
p=.188
Memory for 
Letters
F(l,90)=12, p=.001 F(l,90)-7.73,p=.007 F(l,90)=5.03,
p=.027
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The lack of interaction effects in the measiu'es of phoneme segmentation, rapid naming and 
word span were also consistent with continued deficits in all of the areas of phonological 
processing assessed in the study. However, phoneme blending and deletion did show 
evidence of an interaction between group and grade, with differences between dyslexies and 
non-dyslexics reducing in grade 2 (phoneme blending: t(44)=3.33, p=.002; phoneme deletion: 
t(44)=1.77, p=.083) compared to grade 1 (phoneme blending: t(46)=8.69, p<.001; phoneme 
deletion: t(46)=4.71, p<.001) -  although there was still evidence of some level of difficulty 
amongst dyslexies in these phonological measures across both grades (see Figure 8.3).
Similarly to the findings above, short-term memory for visually presented letters showed 
evidence of improvements in grade 2 (controls versus dyslexies: t(44)=0.90, p=.373) compared 
to grade 1 (controls versus dyslexies: t(46)=3.93, p<.001) given the significant interaction 
effect between group and grade, an effect that was not found for verbally presented words 
(see Figure 8.4).
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Figure 8.1. W ord-level literacy measures
Word reading gradel
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Word spelling gradel 
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Figure 8.2. Text-level accmacy measures
Text reading gradel
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Text dictation gradel 
Text dictation grade2
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30 -
20 DyslexicControl
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Figure 8.3. Phoneme blending and deletion measures
Blending gradel
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Deletion gradel 
Deletion grade2
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Figure 8.4. Memory for spoken words and wiitten letters
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or
i§crw
Memory for spoken words grade2 
Memory for written letters gradel 
Memory for written letters grade2
5
4
3
2 DyslexicControl
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8.3,2 Correlation between measures
Relationships between measures were investigated for the 36 dyslexic children and the 58 
control children. Pearson’s correlation coefficients were calculated between the age of the 
child and the measures in the study for the two groups -  these are presented in Table 8.5. 
Overall, conelations between age and the reading and spelling measuies were similar for the 
two groups. With the exception of the text spelling tasks, the majority were positive and 
between r=.3 to r=.5, suggesting a moderate relationship between age and literacy levels 
amongst the dyslexies and non-dyslexics. The relationships between age and the memory and 
phonological processing measures were smaller and less likely to be significant for both 
groups. The main exception to the similar relationships conclusion was for the phoneme 
blending task, which showed a significant negative relationship with age for the control 
group, suggesting that older non-dyslexics performed less well than younger non-dyslexics; 
although the ceiling effects with this task were suggestive of good performance from an early 
age.
In addition to relationships with age, inter-relationships between measures were also 
investigated for each group of children using Pearson’s correlations. Correlations between 
basic word level text literacy skills and the phonological processing measures are presented 
in Table 8.6. Tables 8.7 and 8.8 then present the correlations between these same measures 
and the text level literacy measui*es.
148
Table 8.5 Pearson’s Correlation between the measures and age for the dyslexic and non- 
dyslexic Persian grade 1 and 2 children
Variables Dyslexic age Control age
Phoneme .285 -.408**
Blending
Phoneme .128 -.005
Deletion
Phoneme -.081 -.118
Segmentation
Rapid .148 .144
Naming
Memory for -.039 .068
Words
Memory for -.079 -.126
Sentences
Memory for .279 .136
Objects
Memory for .266 .075
Letters
Word Reading .381* ,543**
(marked)
Word Reading .428** 478**
(unmarked)
Text Reading .388* .174
accuracy
Reading .219 312*
Comprehension
Text Reading .335* .486**
Rate
Word .416* .475**
Spelling
Text Dictation .188 -.004
Spelling
* correlations significant at the 0.05 level (2-tailed). 
** correlations significant at the 0.01 level (2-tailed).
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Table 8.7 Pearson’s Correlation between text-based literacy and phonological processing
measures for the dyslexic Persian grade 1 and 2 children
Variables Text
reading
accuracy
Text
reading
rate
Text
reading
comp
Text
spelling
Phoneme
Blending
.634** .659** .521** .547**
Phoneme
Deletion
.251 .606** .207 .305
Phoneme
Segmentation
.223 .302 .256 .363*
Rapid
Naming
.235 .306 .252 .407**
Memoiy for 
Words
.132 .023 .240 .250
Memory for 
Sentences
.155 .145 .367* .255
Memory for 
Objects
.127 .143 .082 .119
Memory for 
Letters
.480** .234 .374** .411**
Word Reading 
(marked)
.718** .759** .647** .736**
Word Reading 
(unmarked)
.757** .686** .734** .794**
Word
Spelling
.802** .721** .766** .816**
* correlations significant at the 0.05 level (2-tailed). 
** correlations significant at the 0.01 level (2-tailed).
Table 8.8 Pearson’s Correlation between text-based literacy and phonological processing
measures for the non-dyslexic Persian grade 1 and 2 children
Variables Text
reading
accuracy
Text
reading
rate
Text
reading
comp
Text
spelling
Phoneme
Blending
-.136 -.196 -.047 -.017
Phoneme
Deletion
.204 .092 -.181 .126
Phoneme
Segmentation
-.075 .071 .120 -.099
Rapid
Naming
.153 .276* .123 .076
Memoiy for 
Words
.125 .136 .160 -.165
Memory for 
Sentences
.076 .027 .042 .017
Memoiy for 
Objects
.045 .054 .240 .126
Memory for 
Letters
.215 .285* .183 .228
Word Reading 
(marked)
.454** .575** .188 .117
Word Reading 
(unmarked)
.412** .663** .149 .063
Word
Spelling
.262* .352** .331** .123
^correlations significant at the 0,05 level (2-tailed).
** correlations significant at the 0.01 level (2-tailed).
Overall, the results for the dyslexies indicate relationships between the phonological and single 
word literacy measures consistent with the dyslexic children with the better phonological skills 
being the better readers and spellers at the word level. This relationship was less apparent for the 
control group where age seems to be a much better indicator of literacy levels amongst these 
children.
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8.4 Discussion
Overall, the dyslexic children showed evidence of poor literacy, phonological and verbal 
memory skills in comparison to their non-dyslexic peers. These differences were particularly 
evident in single-word reading and spelling and text reading speed; although improvements were 
evident when connected text was used and accuracy was the measure of performance. This 
specific deficit in reading speed was consistent with the deficits found in rapid naming. 
Additionally, phonological processing remained a problem for the dyslexies across both grades 
1 and 2, although there was evidence of improvement in skills across these grades. Similarly, 
memory for visually presented familiar objects or contextually constrained sentences did not 
show the same differences between dyslexies and non-dyslexics evident when verbally presented 
words were used, and visually presented letters showed differential improvements in memory for 
dyslexic children over the grades assessed.
These findings are consistent with those of other language cohorts. Studies of dyslexia in English 
speaking cohorts provide evidence for deficits in literacy (particularly at the word level), 
phonological awareness, rapid naming and verbal memory. These same areas of deficit have 
been identified in this Persian speaking cohort. Such profiles have been used as evidence for the 
view that dyslexies’ have difficulties that focus around phonological processing deficits 
(Snowling, 2000; Stanovitch, 1988). The findings from these Persian data suggest that the same 
deficit may be an underlying cause of dyslexia in this language. Similar conclusions have been 
derived from studies of English/Persian bilinguals (Gholamain & Geva, 1999) and of good and 
poor Arabic readers (Abu-Rabia, Share & Mansour, 2003). Gholamain & Geva (1999) assessed
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the basic reading skills of Persian-speaking Canadian children and found that verbal working 
memory and rapid naming measures predicted reading development in both English and Persian. 
Abu-Rabia et al (2003) compared good and disabled Arabic readers and found that processes that 
lead to a recognition of sounds within words and their relationship to the alphabet were good 
predictors of variability in ability (see also Elbeheri & Everatt, 2007). The evidence from the 
present study of Persian dyslexic children, showing a correspondence between weak literacy 
skills and poor phonological ability, adds evidence for the generality of the phonological 
processing deficit viewpoint derived from studies across very different language/scripts.
However, the Persian children tested in this study also showed variable improvements on 
measures of phonological awareness. The phoneme segmentation task seemed to reach ceiling 
levels, whereby there was no evidence of improvements across grades 1 and 2. This is consistent 
with initial teaching procedures in the schools where testing occurred that emphasised word 
segmentation skills as part of literacy acquisition. The regular nature of the Persian orthography 
in its vowelized form allows children to focus effectively on word decoding skills as part of early 
literacy learning. However, despite evidence of ceiling effects and the relatively older age of the 
dyslexic group, some dyslexies still showed problems even with this relatively easy phonological 
task. Further problems in phonological awareness were identified in the measures of phoneme 
blending and deletion. Both these measures did show evidence of relative improvements with 
grade amongst the dyslexies, probably related to specific extra support that they were receiving 
that focused on dyslexia-related literacy difficulties; however, again there was evidence of 
phonological problems across both grades. Phoneme deletion was the hardest task for both 
groups and may be a measure where further differentiation across higher grades can be achieved.
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Such findings support research evidence which suggests that certain phonological tasks may be 
much more predictive of reading ability than other phonological tasks (Duncan, Seymour & Hill, 
1997; Muter, Hulme, Snowling & Taylor, 1998), particularly over different giade/reading levels.
Phonological ability may vary with development so that some measures of phonological ability 
would not be sensitive enough for use with all cohorts of children. A longitudinal study by 
Scarborough (1990) provides support for the hypothesis that predictors of literacy development 
change with age. Between two and three years of age, children who later developed reading 
disabilities were deficient in language skills related to pronunciation accuracy, receptive 
vocabulary and object-naming abilities. By five years old, these same children exhibited 
weaknesses in object naming, phonemic awareness and letter-sound knowledge. Furthermore, 
Liberman, Shankweiler, Fischer & Carter (1974) present evidence for the development of 
syllable-level to phoneme-level processing skills between nursery and the end of grade one. In 
this study, the youngest children were able to segment by syllables, but none could segment by 
phonemes until the end of the first grade when only about 46% could perform at the phoneme 
level of analysis. Such results question the use of the same test items across the whole of this 
age range.
Similar variability was identified across measures of short-term recall. The dyslexies showed 
specific deficits in tasks where isolated words were verbally presented, but less so when 
presentation was visual. One study that has found a link between deficits in memory and specific 
learning difficulties was that of Jeffries & Everatt (2003). They tested adults with dyslexia or 
dyspraxia and compared their performance on measures designed to assess the functioning of the
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phonological loop and visuo-spatial scratch pad with a control group of adults with no known 
learning difficulties. Results indicated that dyslexies showed deficits in recall tasks involving the 
phonological loop, whereas dyspraxics showed deficits in tasks involving the visuo-spatial 
scratch pad. Both groups showed good retention ability in tasks that used the working memory 
sub-system that was not associated with deficits. Such a contrast between verbal and visual 
presentation may be consistent across both English and Persian cohorts, with dyslexies in both 
languages showing relatively good performance when items are visually based, but relatively 
weaker abilities when items are verbally presented.
However, this visual-verbal distinction needs to be treated cautiously in the current sample. 
Visual skills were not assessed formally to the level that would support strong conclusions about 
their lack of effect. For example, it could be that differences would be found between dyslexic 
and non-dyslexic Persian speaking children if visual discrimination processes had been measured 
or more complex visual memory tasks had been used. Further work may want to consider the 
inclusion of such tasks. In addition, when verbally presented sentences were used there was less 
of a difference between dyslexies and non-dyslexics than found for isolated words. This may be 
related to sentence context supporting the retention of information by these dyslexic children. 
Indeed, literacy skills varied somewhat depending on whether words were presented in isolation 
or in connected text. Dyslexies continued to show deficits across both giades in reading and 
spelling accuracy when isolated words were used, but showed fewer problems of accuracy when 
connected text was used. Evidence which supports the view that decoding from surrounding 
contextual information is greater amongst dyslexies than non-dyslexics has been identified in the 
work of Nation & Snowling (1998) with English-language dyslexies, leading many practitioners
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to conclude that dyslexia is evident at the level of the single word (eg, see British Psychological 
Society, 1999). However, this needs to be considered in terms of different ways of measuring 
literacy. The Persian dyslexies in this study did show deficits in reading connected text; however, 
those deficits were evident in rate of reading rather than reading accuracy. This dissociation 
between accuracy and speed has also been identified in other regular texts (eg, Wimmer, 1993) 
and is consistent with the poor rapid naming speeds presented by the children in the present 
study. Hence, connected text, as well as a more transparent orthography, may support accuracy, 
but deficits may still be evident in rate of processing text.
In this study , dyslexies were identified based on IQ-achievement discrepancy criterion . 
However, there is controversy as to the value of this procedure (see the special issue of Dyslexia 
1996).
Future research may want to contrast high IQ vs. low IQ poor readers in Persian to assess this 
controversy.
Overall, these findings provide support for the view that dyslexia is a similar phenomenon 
across Persian and English language cohorts and argues for relating poor literacy to phonological 
deficits in both languages, despite their differences in orthography. Further work, of course, is 
necessary to support this conclusion and overcome some of the limitations of the present 
research (the incorporation of more complex measures that avoid ceiling effects and the 
assessment of additional areas of processing, such as visual skills, are examples already covered 
in discussion sections of this thesis); however, the data argue for commonalities across the two 
languages that should support the development of dyslexia tools in Persian based on those used 
in English. This proposal will be considered further in the next chapter.
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Chapter 9 
Dyslexia in Persian versus English
9.1 Introduction
In this final data chapter, a comparison is made of the differences found between Persian 
dyslexic and non-dyslexic children in the last chapter and groups of dyslexic and non-dyslexic 
English speaking children. The aim of this comparison is to provide further evidence for the 
prediction that assessments of dyslexia, derived from English language studies, would be 
appropriate as a basis for developing specific dyslexia assessments in Persian. Clearly, direct 
comparisons of dyslexia in the two languages is not possible, given that assessment procedures 
differ across the two countries. In particular, the typical point of assessment of dyslexia varies 
between the educational systems. In Iran, dyslexia is diagnosed in the early grades, and 
intervention in these early grades leads to the view that dyslexia is not a concern from grade 3 
onwards. In the UK, dyslexia is usually identified after several years of literacy learning, with 
year 3 normally being the earliest point at which a formal assessment of dyslexia is made. Hence, 
the most obvious difference between these assessment practices is the point at which the 
assessment is conducted. However, despite these differences, divergence between dyslexic and 
non-dyslexic performance within the two languages can be used to provide evidence for or 
against common underlying factors that are related to dyslexia in the two languages. The present 
chapter, therefore, contrasts dyslexies and matched non-dyslexics in the Persian language (i.e., 
the gi'ade 2 children reported in the previous chapter) with similarly matched groups of year 3
158
children from an English language background who were tested specifically for this cross­
language comparison.
9.2 Method
Given that details of the Persian children and measures have already been reported in the last 
chapter, the current method section will focus on a description of the English language children 
and testing procedures. However, reference will be made to the Persian procedures where 
necessary.
9.2.1 Participants
Forty-eight English speaking year 3 children were tested. All were being educated in mainstream 
government run schools in and around London. Interviews with teachers and questionnaires 
given to parents as part of informed consent procedures indicated that all children in this sample 
were first language English speakers and did not speak another language. Of these 48 children, 
23 were identified as having special educational needs and had a formal assessment of dyslexia. 
Special provisions for these children meant that they were taught for part of their day (either 
during the school day or following formal lessons) within special units within the schools they 
were attending. In the main, these additional lessons concentrated on supporting the acquisition 
of literacy.
Only those children with a full assessment of dyslexia by a trained educational psychologist 
where selected. Interviews with educational psychologists indicated that a diagnosis of dyslexia 
was based typically on weak literacy acquisition accompanied by average range general ability
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(based on IQ); this been considered as evidence of specific rather than general deficits. These 23 
dyslexies were on average 100 months old, and approximately 50% (12 children) were male. 
These age and sex ratio values were part of the selection criteria for the English sample and 
ensured that this dyslexic group was similar to the Persian grade 2 dyslexies (age 103 months, 
50% male). Comparisons between the grade 2 Persian children from the previous chapter and the 
year 3 English children can be found in Table 9.1.
The remaining 25 children were selected based on school records and teacher inteiwiews 
indicating that they presented no evidence of special needs. These English control children were 
selected from the same schools as the English dyslexic children, and were matched as closely as 
possible with the English dyslexic group in terms of average age and sex ratio (see Table 9.1).
Table 9.1 English year 3 and Persian grade 2 dyslexic and control children average ages (with 
standard deviations in brackets) and sex ratio.
English year 3 Persian grade 2
Dyslexic Control Dyslexic Control
Sex ratio 
(male to 
female)
12 to 11 13 to 12 8 to 8 15 tol5
Average age 
in months
99.82 (4.02) 98.89 (4.29) 103.31(7.2) 97.80(4.97)
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9.2.2 Design and Measures
The specific aim of this data collection process was to test groups of English language dyslexic 
and non-dyslexic children, comparable to the grade 2 Persian children reported in the last 
chapter, on a range of measures that were appropriate for the English language sample, but 
which could be contrasted with measures used to distinguish the Persian dyslexic and non- 
dyslexic children. Therefore, the English children were tested on a series of typically assessment 
measures appropriate for English language children, which were selected to assess the same 
underlying abilities as tests given to the Persian grade 2 children. These English language 
measures are describe below, with reference being made to the Persian language measures with 
which they were deemed comparable.
Word reading
An English language single word reading measure was developed based on the words used in the 
Schonell Single Word Graded Reading test (Schonell & Schonell, 1956). The initial 60 words 
from the Schonell were selected as covering the range from beginning reading to beyond the 
level of reading expected of UK year 3 children. Testing began with the tester explaining to the 
child that they would be shown some words and that they were to try to read each word out loud 
and clearly to the tester. Words were presented on card with 5 words per card, with groups of 
words increasing in difficulty based on expected familiarity. If a child failed to read all of the 
five word on a card, testing was stopped. No time pressure was placed on the children in this test, 
and the number of words read correctly was used as the measures for this task.
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This task was selected as a word reading accuracy measure that would be typical of the sort of 
reading measures used in an English school system, and as being comparable to the word reading 
measures used with the Persian children. However, whether this English word reading measure 
should be contrasted with the marked or unmarked versions of the Persian reading measures is 
debatable. Marked Persian words can be read via a simple grapheme-phoneme conversion 
process, whereas unmarked Persian words and many English words cannot. Therefore, the 
following non-word reading measure was incorporated into the English testing battery since this 
was more likely to force the English children to use grapheme-phoneme conversion rules, which 
may be more comparable to reading marked Persian words.
Non-word reading
A non-word reading measures was developed specifically for this study. It comprised 15 non­
words that were derived from real words by changing a letter within the word to produce a 
pronounceable letter string that did not have a meaning in the English language. The first 8 items 
were derived from one syllable words and correct pronunciation based on English grapheme- 
phoneme conversion rules would produce a one syllable response. The remaining items were 
manipulated in the same way to produce two syllable responses. Children were informed that 
they would be given a series of new words to read and were asked to read these out loud to the 
tester. As with the word reading measure, non-words were presented on card in groups of five. 
To ensure that the child understood the task, a pre-test card of 5 one syllable non-words was used 
with feedback been given by the tester. The number of non-words read correctly, based on 
appropriate grapheme-phoneme translation or analogy with another English word, was used as 
the measure for this task.
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This task was used in conjunction with the English word reading measure to provide two tasks 
against which to contrast the results of the marked and unmarked reading measures in the Persian 
data set.
Text reading
A passage of text, 50 words in length, was produced for this task. It was based on the type of 
reading literature used in the schools where testing was conducted and comprised words and 
themes that should be familiar to the year group tested in the study. Children were asked to read 
the passage out loud to the tester who recorded any reading errors and the time taken to read the 
passage. To ensure that the passage was understood by the children, five comprehension 
questions were asked following the reading of the passage. A brief practice passage was used to 
explain the procedure to the child.
This task was designed to be similar to the Persian passage reading task used in the previous 
chapter. Consistent with the Persian data, the measures for this English version were reading 
accuracy, based on the number of words read correctly out of 50, and reading rate, based on the 
time taken to read the passage and recorded as words per minute.
Word spelling
This test was used as an analogous task to the word spelling test used with the Persian children. 
In this English version, the child was verbally presented with 40 individual words that they were 
required to write on the piece of paper provided. Words were selected to provide a range from
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early spelling ability to beyond year 4. The spellings of the child were monitored by the tester 
and testing was stopped if the child did not attempt 5 words in a row or made five consecutive 
spelling errors. The score for the task was the number of words spelt correctly out of 40.
Word span
This task was treated as analogous to the word memory task used with the Persian children. A set 
of one syllable English words, familiar to the typical year 3 child, was selected for this task and 
randomly assigned to series of words from two to seven words in length. The child was told that 
a group of words would be spoken to them and that they were to try to remember the words in 
the order they were presented. Practice with two word series was then given and feedback or 
further instruction provided when necessary. Once the child had repeated correctly 2 two words 
series, the tester moved on to three word series and further feedback/advice was not given. The 
tester said each word clearly to the child and nodded to indicate that a response was required. 
The tester marked whether the child repeated the series correctly or not. After every three series 
of a given length, the number of words in a series increased by one up to a maximum of seven. If 
all three items of a given series were repeated incorrectly, testing was stopped. The series length 
prior to failures on all items of a given series length was used as a measure of the child's span up 
to the maximum of seven.
Phonological awareness
This task comprised three practice and ten test items. For each item, the child was verbally 
presented with a word and asked to say what would be left it part of the word were missing. The 
practice items asked what would be left if 'ball' were missing from 'football'. Help was provided
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if the child did not understand. The next practice items asked what would be left if 'd ' were 
missing from 'dog', and 't' was missing from 'cat'. Again help was provided for each of these 
examples. Once the child understood the task, 10 items were presented one at a time which 
required the child to delete one sound from the word and produce the remaining sound. 
Individual phonemes that had to be deleted occurred at the beginning ('c' from 'comb'), end (T 
from 'snail') or within ('s' from 'last') the word. The number of items correctly produced by the 
child was used as the score for this task.
This task was used as analogous to the phoneme deletion task used with the Persian children. 
This task was selected since the phoneme deletion task failed to show evidence of ceiling effects 
within the Persian grade 2 data and hence was the most likely to predict variability in literacy 
performance.
Rapid naming
Consistent with the development of the Persian rapid naming task, the English rapid naming 
measure was based on the Phonological Assessment Battery (Frederickson, Frith & Reason, 
1996). It comprised 50 items presented in a 5X10 array on a single sheet of A4 paper. The 50 
items were made up of 5 line drawings of familiar objects (ball, hat, door, clock and hand) each 
of which was presented 10 times. A pseudo-random order was used which ensured that each 
instance of an item was followed by a different object name. The children were initially 
familiarized with the 5 line drawings and the tester asked them to say the names of the items. If 
there was any confusion about the names of the objects (eg, saying glove for the hand line 
drawing), the tester was instructed to explain that the object was a hand and point out part of the
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object that distinguished the line drawing from the object named by the child (eg, the 
representation of nails on the drawing). Once the child was able to name all line drawings with 
the correct name, they were asked to name the array of 50 items as quickly as possible, avoiding 
mistakes and starting from the left hand side of the top row, moving from left to right and down 
the rows until they finished at the bottom right hand side of the page. Timing started as soon as 
the child named the first item, and ended when they named the last. Errors were noted, but there 
were few uncorrected errors in the data set and hence these were not considered further.
9.3 Results
The data from the English cohort were analysed to look for differences between the dyslexies 
and non-dyslexics on the measures used. On each measure, the dyslexies performed worse than 
the control children. Average scores, together with the results of independent samples t-tests 
comparing the groups are presented in Table 9.2. These findings are comparable to those in the 
previous chapter for the Persian data, with the exception that in the text reading accuracy 
measure, the current English cohort showed significant differences, whereas the grade 2 Persian 
comparison did not. For ease of comparison between Persian and English data sets, effects sizes 
are presented in Table 9.3. These were calculated by taking the difference between the control 
and dyslexic groups within each cohort, then dividing this difference by the standard deviation of 
the respective control group. In this way, the number of control standard deviations that the 
dyslexies differ from their peers can be contrasted across the two language cohorts.
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Table 9.2 Means (with standard deviations in brackets) for each o f the measures produced by
D yslexic and control English speaking children
English Year 3pupils
Taslts Control Dyslexic t-test (df=46)
Word
reading
31.76 (7.24) 17.91 (8.09) t=6.26 p<.001
Non-word
reading
10.24 (3.92) 5.52(4.31) t=3.98 p<.001
Text reading 
accuracy
49.12(1.51) 47.13(3.17) t=2.82 p=.007
Text reading 
rate
112,68 (25.77) 63.44 (25.48) t=6.46 p<.001
Word
spelling
24.32 (6.45) 15.48 (6.35) t=4.78 p<.001
Phonological
awareness
7.00(1.35) 5.87 (2.07) t=2.25 p=.03
Word
span
5.36 (0.95) 4.70(1.36) t=1.97 p=.05
Rapid
naming
56.92(11.55) 46.44 (13.56) t=2.89 p=.006
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Table 9.3 Effect sizes for the dyslexic/non-dyslexic comparisons in the Persian and English 
language cohorts
Variables
Persian 
grade 2 children Variables
English 
year 3 children
Unmarked 
Word reading
1.56 Word
reading
1.91
Marked 
Word reading
2.39 Non-word
reading
1.20
Text reading 
accuracy
0.54 Text reading 
accuracy
1.32
Text reading 
rate
1.62 Text reading rate 1.91
Word
Spelling
1.33 Word
spelling
1.37
Phonological
awareness
0.56 Phonological
awareness
0.84
Memoiy
span
1.19 Memory
span
0.69
Rapid
naming
1.51 Rapid
naming
0.91
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9.4 Discussion
The data for the English dyslexic/non-dyslexic comparison was consistent with the data for the 
Persian dyslexic/non-dyslexic comparisons reported in the last chapter. Deficits were found 
amongst both cohorts of dyslexies, in comparison to their matched peers, on most of the 
measures of literacy and phonological processing used. Effect sizes were also comparable across 
the two cohorts despite the differences in assessment practices used in Iran and the UK. An 
exception to these general conclusions was that text reading accuracy was found to be relatively 
good amongst grade 2 Persian children when familiar text was used, whereas familiar text still 
presented difficulties in terms of reading accuracy for the English dyslexies despite their extra 
year of formal learning. However, both groups showed evidence of slow rates of reading with 
such familiar text, suggesting that appropriate measures of literacy performance would identify 
similar wealoiesses.
Another potential exception from the general conclusions derived above was that the Persian 
dyslexies showed particular weaknesses in reading marked isolated words, which may be due to 
good levels of performance amongst the control sample, but may also suggest a specific 
weakness when decoding strategies can support word reading. Consistent with this interpretation, 
the Persian dyslexies showed weaknesses in all areas of phonological processing, consistent with 
the data for the English dyslexies and more in line with the deficits found for a relatively non­
transparent orthography. However, the marked word reading weakness seems to be larger than 
that presented by the English dyslexies in the non-word reading measure, which has also been 
considered to require a decoding strategy. Such effects of diacritic marking seem worthy of 
further investigation.
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Despite these differences, the findings of this chapter are consistent with the conclusion of the 
previous chapters that measures derived from English language studies should be appropriate for 
Persian dyslexia assessment, given appropriate translation. Page 162, end of section, after last 
line, continue same paragraph
It also avoided some of the limitations of previous studies in this thesis. In this study, measures 
were more closely matched across cohorts. For example, the same type of phonological 
awareness task was used for Persian and English cohorts, unlike in the study reported in chapter 
7, and hence more direct comparisons of effect sizes across cohorts seem justified. However, 
there are still limitations that need to be considered further. The cautious conclusion derived 
from the comparison of non-word reading in English and marked word reading in Persian would 
benefit from further work involving measures that better assess phonological decoding and 
orthographic reading strategies across the two cohorts. Also, as in previous studies of Persian, 
the lack of availability of non-standardized tests means that caution in interpretation is required. 
Although consistency in the studies reported in this thesis allowed for comparisons across data 
sets, it may have lead to problems due to poor test reliability. Hence, the focus of the present 
discussion has been on those conclusions derived from more consistent findings -  these will be 
covered further in the general discussion contained in the next chapter. Similarly, the order of 
task presentation was kept more-or-less consistent across participants -  following a set format 
that a typical dyslexia assessment protocol would use. However, although consistency can be 
useful in reducing error variance caused by vastly different practice/boredom effects across 
measures, there is the negative consequence that order effects might interact with groups, leading
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to some tasks being performed atypically better in one group compared to the other. Clearly, 
further work needs to consider such limitations in measurement processes.
However, probably the most obvious limitations in the present study were those related to 
participant selection. As with much of the work on dyslexia, sample sizes were relatively small. 
Stronger conclusions should be derived when more data are provided from future work. In 
addition, the cross-language groups differed in terms of dyslexia assessment processes, which 
meant that the Persian dyslexies had received less formal schooling than the English dyslexies. It 
could be that comparisons of effect sizes would have led to different conclusions had, for 
example, the Persian cohort received an extra year of formal schooling. The difference between 
dyslexic and non-dyslexic Persian speaking children may have been greater as the dyslexies may 
have had more time to fall further behind their peers. Alternatively, the difference between 
Persian dyslexies and non-dyslexics may have been smaller, as the dyslexies may have had 
another year to catch up. On the other hand, because they were identified earlier than their UK 
counterparts, the Persian speaking dyslexies had received more specific dyslexia-related 
intervention opportunity than the English speaking dyslexies. This may have reduced 
dyslexic/non-dyslexic differences in the Persian cohort in comparison to the English cohort. 
Additionally, the ways in which identification was undertaken varied across the different 
countries. At the time of testing, the Iranian system focused on difficulties with learning a 
phonics-based literacy programme that were not related to low IQ levels. The UK system at the 
time of testing did not focus on problems with phonics learning and the use of IQ-literacy 
discrepancy assessments was controversial and inconsistently applied (see the special issues of 
the journal Dyslexia, 1997, for a discussion of this controversy). Hence, the two cohorts of
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dyslexies may have differed in a way that may have biased the results. As with previous 
problems with the work reported in this thesis, though, it seems unlikely that differences would 
have led to consistency of effects; however, further work is needed to collaborate the conclusions 
derived.
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Chapter 10 
General discussion
10.1 Overview of findings
The results of the first study (reported in the Developmental section of this thesis) indicated good 
rates of growth in the literacy measures used. Word reading reached high levels of performance 
(greater than 90% accuracy) by grade 2 for words with diacritic marks (ie, relatively transparent 
form) and by grade 3 for unmarked words (relatively opaque form) in the first part of the study; 
although the more complex words used in the second part showed that word reading accuracy 
can still show variability in performance even by grade 5. Text reading accuracy was well into 
the 90% range even by grade 1, even for the more complex (potentially less familiar) texts 
presented to the children; although a relationship between text reading accuracy and isolated 
word reading was evident in the regression analyses involving all five grades when age and 
grade were controlled. Consistent with the unmarked word reading scores, text reading 
comprehension reached ceiling levels (about 90% correct) for most texts, except the text used in 
the second part of this study, by grade 3. These data suggested a link between unmarked word 
reading accuracy and text reading comprehension in terms of a developmental progression; 
although once age/grade were controlled, both reading unmarked words and text comprehension 
were more likely to be predicted by measures of memory span for the five grade analyses or by 
Spoonerisms and speed of reading in the analyses involving more complex measures of literacy 
and phonological processing. Text reading rate, however, continued to improve across all 5 
grades (except for passage 3 in the first part of the study), and this was consistent with 
improvements in word reading speed showed in the second part of the study. Typically, reading
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rate was predicted by reading accuracy (isolated unmarked words, across most analyses) once 
age/grade were controlled in the regression analyses.
The spelling tasks seemed to show a similar pattern of results to the reading measures. When text 
dictation was used, a high level of performance was reached by grade 2, whereas isolated word 
spelling showed more variability in performance even at the higher grades. Isolated word 
spelling, together with isolated unmarked word reading, also showed the largest correlations with 
age/grade in the first part of the study. Similarly, consistent with the regression analysis 
involving the isolated unmarked word reading measure, spelling was predicted primarily by 
measures of memory span in the five grade analyses and by Spoonerisms in the three grade 
analyses, once age/grade were controlled.
Phonological processing also showed some evidence of developmental trends in this study, 
although phoneme blending and segmentation showed ceiling effects consistent with good levels 
of phonological skills been reached early in literacy acquisition - these skills been at a relatively 
high level even amongst grade 1 children. Phoneme deletion in the first part of the study, and the 
more complex phonological tasks in the second part of the study, indicated that development of 
phonological processing skills could still be detected within this cohort of children; the 
Spoonerisms task of the second part of the study, in particular, showed high levels of variability 
even amongst grade 5 children. The variability in performance on the Spoonerism task also 
provided one of the best predictors of variability in literacy scores in the regression analyses 
when age and grade were controlled. Children with good phonological manipulation skills 
showed a tendency to possess good word reading and spelling accuracy. However, the level of
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variability found in the more complex phonological tasks was not matched in the non-word 
reading task, which showed both a high level of accuracy and consistent rates across grades 3 to 
5. Although more complex phonological tasks were still showing improvements in phonological 
skills by grade 5, and were predictive of literacy levels, decoding ability seemed at a high level 
by grade 3 and was not related to literacy.
The naming speed tasks also showed some evidence for improvements with grade level in the 
ability to rapidly access familiar phonological forms. Although, typically, such improvements 
were smaller than the variability shown by individual children within the grades, small but 
significant correlations, which were relatively consistent across the two parts of this study, were 
found between grade/age and rapid naming. A similar pattern of improvements were shown in 
the memory span measures, particularly after grade 3. Overall, improvements in memory tasks 
across age/grades were evident; however, in most tasks, improvements were relatively small 
compared to variability between individual children. Such improvements in memory tasks, 
though, did lead to some level of prediction of literacy measures in the five grade regression 
analyses when age/grade were controlled, although this was not evident in the analyses using 
more complex phonological processing measures and the level of prediction provided by the 
memory span measures in the first part of the study was much less than that provided by the 
Spoonerisms task in the second part of the study.
Comparisons of grade/year 3 and 4 Persian and English speaking children learning to read and 
write in their home language seem to confirm the importance of the complex phonological 
manipulation task in predicting variability in literacy. This study found that the main predictor of 
variance in most measures of literacy across both language cohorts was the Spoonerisms task.
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Scores on the Spoonerism task were entered into the stepwise regression procedure, following 
control variables, for all measures of literacy except reading accuracy, which was the only 
measure to show clear differences in these analyses between the language groups. In the case of 
Persian, rapid naming proved to be the best predcitor of reading accuracy following the control 
variables, whereas for the English speaking children, nonword reading was the best predictor of 
English reading accuracy. With this exception, the data from this second section of the thesis add 
further evidence for the similarity of Persian literacy acquisition with that found in studies of 
English learners.
The final data collection section of the thesis focused on dyslexia, initially in Persian grade 1 and 
2 children, and subsequently a comparison with an English speaking group of dyslexies. 
Consistent with evidence reported in the English language literature, the Persian dyslexic 
children showed evidence of poor literacy, phonological and verbal memory skills in comparison 
to their non-dyslexic peers. These differences were particularly evident in single-word reading 
and spelling and text reading speed. However, improvements were evident when connected text 
was used in the literacy task and accuracy was the measure of performance, suggesting that the 
dyslexic children were making progress in their literacy acquisition. The continued weaknesses 
found in the measure of reading speed was consistent with the deficits found in rapid naming. 
Phonological processing remained a problem for the dyslexies across both grades 1 and 2, 
although there was evidence of improvement in skills across these grades. Memory for visually 
presented familiar objects or contextually constrained sentences did not show the same 
differences between dyslexies and non-dyslexics evident when verbally presented words were
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used, and visually presented letters showed differential improvements in memory for dyslexic 
children over the grades assessed.
When dyslexic Persian and dyslexic English children were compared with their non-dyslexic 
peers in the final study, the data also confirmed the similarity in patterns of wealmesses and 
strengths across the two language groups. Both grade 2 Persian dyslexies and year 3 English 
dyslexies showed deficits in literacy. However, when text reading was used rather than isolated 
word reading, the Persian dyslexies showed deficits mainly on reading speed, whereas the 
English dyslexies showed weaknesses on both accuracy and rate. Similarly, both Persian and 
English dyslexies showed evidence of weaknesses across different measures of phonological 
processing. There was evidence of weaknesses in the phonological awareness tasks, the rapid 
naming of verbal labels and verbal short-term memory.
10.2 Implications for research
The findings from this research provide evidence that models of English literacy ability and 
difficulties may be appropriately applied to, and used in explanations of variability of, Persian 
literacy. Those theories outlined in the introduction, therefore, may be applicable to 
developmental processes occurring within a Persian language cohort. These models, in the main, 
implicate phonological processes as a major source of influence on literacy acquisition, and the 
findings reported in this thesis seem to support this viewpoint. Those processes that lead to a 
recognition of units of sounds within words and the ability to manipulate those sounds, which 
may provide a valuable resource in the decoding of an alphabet, have the potential to
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differentiate those Persian speaking children with average reading and writing skills from those 
with literacy levels indicative of dyslexia consistent to data found with English language 
dyslexia tests. However, there were differences between the Persian and English data reported. 
The main area of disparity between the data produced by children learning Persian and that of 
children learning English was when text reading accuracy was assessed. At least in its fully 
marked form, Persian is a relatively regular orthography, which is typically seen as supporting 
the acquisition of word decoding skills (see also Gholamain & Geva, 1999). This fully marker, 
more regular form is used specifically for early literacy learning and, as such, may be expected to 
lead to higher levels of early learning, particularly in word decoding (see also Siegel & Geva, 
2000), than with the English orthography, which is less transparent. When decoding skills are 
well advanced, literacy weaknesses are less apparent in accuracy measures and seem more likely 
to show themselves in the ability to rapidly access a word label from a visual symbol -  primarily 
in literacy, but also potentially in rapid naming tasks. The process of decoding may be accurate, 
but the process of making the accessing of whole word units fluent and efficient (or automatic) 
may be weaker amongst those with literacy deficits than amongst those with good reading 
accuracy scores. For English, a relatively non-transparent orthography, the evidence reported in 
this thesis is consistent with previous work arguing that phonological decoding continues to be a 
good predictor of variability in the accuracy of reading known words beyond the initial phase of 
learning to read (see discussions in Gillon, 2004; Snowling, 2000). However, for Persian, 
measures of fluency may also be required to fully assess the literacy skills of the early learner. 
For example, the Persian dyslexies studied as part of this thesis showed deficits in reading 
connected text, with those deficits being more evident in their rate of reading rather than in 
measures of reading accuracy, consistent with the argument that accuracy can reach high levels.
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while rate is still poor. This dissociation between accuracy and speed has also been identified in 
other more regular texts (e.g., Wimmer, 1993; see also discussions in Goswami et al, 2000). The 
potential importance of fluency as an identifier also is consistent with the data reported in the 
present thesis for the Persian dyslexic children to show poor rapid naming speeds and for rapid 
naming being a predictor of word reading accuracy. Overall, these findings indicate that the type 
of script learnt does affect the manifestation of literacy learning problems, although at present 
they cannot be used to conclude whether these manifestations are due to different underlying 
causes -  i.e., they cannot be used to distinguish between script dependent and universal cause 
hypotheses (see Geva & Siegel, 2000).
The findings supporting the ability of phonological processing to predict literacy levels even in 
relatively experienced Persian readers do corroborate the view that phonological processing 
skills are an important factor in the acquisition of literacy across different orthographies (see 
Goswami, 2004) and, therefore, supports the argument for phonological deficits being a 
universal cause of dyslexia (see Zeigler & Goswami, 2006). The present research identified these 
same phonological areas as deficient amongst Persian speaking dyslexies. Such profiles have 
been used as evidence for the view that dyslexies have difficulties that focus around 
phonological processing deficits (Snowling, 2000; Stanovitch, 1988). Similar conclusions have 
been derived from studies of English/Persian bilinguals (Gholamain & Geva, 1999) and of good 
and poor Arabic readers (Abu-Rabia, Share & Mansour, 2003). The current evidence for a 
correspondence between weak literacy skills and poor phonological ability adds further evidence 
for the generality of the phonological processing deficit. However, these findings cannot be 
considered totally conclusive for this position. The main problems that the current data present
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for the universal position are the relationships identified between phonological measures and 
with literacy skills. The level of explanation of variability in literacy levels provided by the 
phonological measures suggests that other processes, not considered in this work, contribute to 
literacy acquisition amongst the Persian children -  clearly, these need to be specified before 
universal claims can be fully support (see further research section below). However, the inter­
correlations between different measures of phonological processing again cast doubt on the view 
that these are measuring the same underlying ability. This point has already been covered in the 
introduction to this thesis; however, the current Persian language data again confirm that 
measures of phonological awareness, phonological memory and phonological access are 
relatively independent skills within literacy learners. Consistent with previous research with 
English language cohorts (Wagner & Torgessen, 1987), the data from these Persian language 
children suggests that these different measures of phonological processing predict different 
variance in literacy, and may be exert more influence on different aspects of literacy (i.e., 
isolated word versus connect text processing). Placing these different measures within the same 
theoretical framework seems problematic given such evidence and universal theories of dyslexia 
and literacy acquisition that propose phonological processing as the main unifying skill need to 
explain these variations across languages and across measures.
Persian has the interesting feature (along with the Arabic from which the Persian orthography is 
derived) of using a more transparent form for early literacy learning, but a much more opaque 
form for general, more skilled use. Hence, if the relationship between literacy and phonological 
processing varies with transparency, then it might be expected to vary with experience of marked 
or unmarked text with age in the Persian cohort. Although this was not a primary area of 
investigation in the present work, there is evidence of variability of predictors across analyses
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incorporating different grade groups and previous research has argued for such variability with 
literacy experience. For some, phonological decoding of words is a process confined to 
beginning readers. For adult, skilled readers, word processing is achieved via the orthographic 
features of the text, independent of the transparency of the script. This argument has been 
presented in terms of Farsi by Baluch and colleagues (Baluch, 1993; Baluch & Besner, 1991; 
Baluch & Danaye-Tousi, 2006; Baluch & Shahidi, 1991), based on data which indicated that the 
transparency of a Farsi word did not influence the time taken to respond to that word in a lexical 
decision task. However, the present data argue that phonological processing skills are important 
for older children -  the grade 3 to 5 analyses suggested that the Spoonerism task was a 
significant predictor of literacy levels within this older cohort -  and further research is necessary 
to contrast these positions.
10.3 Recommendations for practice
10.3.1 Assessment tools
The primary reason for this research was to inform the development of dyslexia assessment 
procedures. The current measures used as part of this research should help this process (see 
appendix 1). However, the findings should support further work in this area. In particular, the 
general findings of the research reported in this thesis argue that dyslexia assessments derived 
from work with English language children and adults can provide a basis on which to develop 
Persian measures. This seems particularly the case for measures of phonological processing -  the 
main focus of the present work. However, two caveats need to be considered. First, the findings 
of the present Persian work concur with previous cross-language analyses that the features of the 
orthography influence the acquisition of literacy such that the rate of improvement in reading and
182
writing, as well as the level of literacy-related skills, may vary across different language cohorts. 
In the present work, as well as the evidence that the ability of phonological awareness/decoding 
processes to predict literacy levels is to some extent dependent on the transparency of the 
orthography to be learnt, the data argue also for a relatively smaller influence of phonological 
awareness/decoding measures on reading accuracy following the initial year of literacy learning, 
which is characteristic of more transparent orthographies. In the case of Persian, this is most 
likely due to the initial learning of the relatively shallow, fully marked text. Given this potential 
influence, measures of processing speed or rate of reading may be better predictors of literacy 
achievement than measures of phonological awareness or decoding accuracy amongst young 
Persian readers/spellers. Clearly, reading accuracy shows variability in the Persian cohort -  
which may be due to the need to switch to using a less shallow (unmarked text) -  and the Persian 
data were similar to the English in arguing for the importance of assessing reading accuracy; 
however, further research seems necessary to confirm the importance of accuracy and to identify 
whether measures of accuracy versus rate vary with experience of marked versus unmarked 
forms, and whether measures of speed of processing or fluency might be a better predictor of 
literacy acquisition than phonological awareness or reading accuracy scores. Therefore, the 
current data argue for the use of accuracy measures to determine literacy levels and the 
measurement of phonological processing skills such as an awareness of sounds within words that 
support word decoding. However, the data also argue for these being supported by assessments 
of fluency, both in terms of literacy rate measures and the assessment of underlying speeds of 
phonological processing, such as in terms of rapid naming. For dyslexia assessment purposes, 
whether these two areas of skill are due to the same underlying skills (as a universal position 
would argue) or are due to separable areas of functioning (as alternative models would argue -
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see, for example, Bowers & Wolf,2000) requires further research. The current data though 
suggests that a range of measures is necessary to distinguish appropriately the skills of the 
dyslexic Persian child from their non-dyslexic peers.
10.3,2 Ideas for teaching
In terms of its informing practice, the current research was aimed, primarily, at the speech and 
language practitioner in Iran, since these are the most likely individuals to be charged with the 
task of supporting the acquisition of basic speech sounds that impacts on literacy learning 
amongst children with a language-related problem. The role of the speech and language 
practitioner has been considered for some time. Rees (1974) argued that speech-language 
specialists should assess and develop linguistic prerequisites for reading, as well as assist 
students in developing specific linguistic awareness required for reading. Since this, a growing 
body of research supports the relationships between phonological awareness, reading acquisition 
and developmental reading disabilities, which were also identified in the current work. Spoken 
and written language are no longer viewed as entirely independent skills (Kavanagh, 1991). The 
speech and language specialist works directly with children who have developmental language 
impairment, and hence is ideally suited to identify and remediate the problems these students 
exhibit in phonological awareness, semantic and syntax skills, and meta-linguistic abilities. 
Training in phonetics, language acquisition, language disorders, and clinical experience quality 
the speech and language specialist as a member of the educational team treating language-based 
reading disabilities.
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Broad research evidence indicates that phonological awareness may be the primary determinant 
of the reading problems that many young children experience (Fletcher et al., 1994; Liberman & 
Shankweiler, 1985; Stanovich & Siegel, 1994; Vellutino, Scanlon, & Spearing, 1995). This 
finding has led to a number of phonological and phonemic training studies. Results show that 
children's phonological awareness can be developed through explicit training in preschool or 
kindergarten (Ball & Blachman, 1988, 1991; Bradley & Bryant, 1985; Lundberg, Frost, & 
Petersen, 1988; O'Connor, Jenkins, & Slocum, 1995), even for children with very poor skills 
(O'Connor, Jenkins, Leicester, & Slocum, 1993; O'Connor, Notari-Syverson, & Vadasy, 1996).
In the majority of these phonological awareness training programs, three levels are included. The 
first aims at increasing word awareness through tasks that involve the dividing of sentences into 
individual words. The second level focuses on syllable awareness, and typically involves tasks 
that require the child to divide individual words into constituent syllables. The final level aims at 
increasing sound awareness (dividing syllables into sounds), with evidence suggesting that tasks 
that focus on phonemic segmentation (e.g., CAT = C-A-T) and blending (e.g., C-A-T = CAT) 
are the most crucial skills in this area.
Tasks that can be used to improve word and syllable awareness often involve listening activities, 
such as reading aloud to students, story telling, singing songs, word play, identifying missing 
words, etc. Listening activities may also play a role in tasks training the ability to manipulate 
sounds in syllables. Skjelford (1987) and Schneider (1997) reported that phonemic-or sound- 
segmentation “seem to be both the most important and the most difficult task in reading 
instruction”. Along with phonemic skills, students should be taught to assign letters to the sounds 
in a word and sound the word out (Ball & Blachman, 1988); ie, taught letter-sound decoding
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procedures (Rack, Hulme, Snowling, & Wightman, 1994). Other research suggests that sound 
categorization skills are crucial and can be developed easily in kindergarten; therefore, some 
researchers have targeted training on categorizing word sounds by initial sounds or rhyming 
parts, as in FAT/FIGHT or HAT/SAT (see Bradley & Bryant, 1985). Such skills may be related 
directly to reading by analogies, such as pronouncing LEAK by analogy with LEAN and PEAK 
(Goswami & Bryant, 1990; Goswami & Mead, 1992).
Such a practical program for training phoneme awareness could be used in every alphabetic 
language and should improve literacy levels in children with specific difficulties in this area of 
the curriculum (see ideas based on Goldsworthy, 1996, in appendix 2). However, despite the 
value of these phoneme-based programmes, the present data also argue for the importance of 
embedding this within practice with word reading and understanding. The development of word 
recognition skills that are not purely dependent on letter-sound decoding may be particularly 
important for the transition from the more regular marked form of Persian to the more opaque 
unmarked form. Programmes focusing on phonological skills early in learning have the 
advantage of allowing the identification of phonological-based deficits within first or second 
grades -  particularly when a relatively regular orthography is used in literacy learning. This may 
be the explanation for the Iranian system to differ from the English system in the typical point of 
identification of dyslexia. In the Iranian education system, the current teaching methods and 
regular orthography allow the struggling child to be recognized quickly. In the English system, 
where a more mixed teaching system is used early in literacy learning, and a more opaque 
orthography is experienced from beginning reading, phonological problems will not be 
recognized early. If correct, these conclusions argue for the potential benefit of using a more
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phonies based teaching system with a more regular orthography early in learning in both contexts 
(in English this may require careful selection of written material or the use of additional teaching 
aids to support decoding). However, after these initial periods of phonic-focused training, an 
increase in the use of visual/whole word recognition practice may be necessary to improve 
fluency in literacy. Both Persian and English literacy will require practice in both skills to allow 
the child to become a skilled reader and writer as early as possible. For the dyslexic, the process 
of early identification should also allow a process of early intervention to be implemented.
10.4 Future research
As an initial study into the potential application of English language derived dyslexia measures 
as a basis for the development of measures specifically for a Persian speaking population, the 
current work should be informative. However, there are wealcnesses in this research and areas 
that require further investigation. The main weakness with the current work is that a number of 
measures showed ceiling effects earlier than expected within the cohort tested. This may be a 
specific feature of the Persian sample tested, given the method of teaching of a relatively 
transparent (as discussed above). However, it does suggest that further work is necessary to 
provide measures that can cover a larger age/grade level range than those developed for the 
current work. This restriction in variability due to ceiling effects will also have reduced the level 
of correlations between measures, which needs to be taken into account when making 
conclusions about relationships and predictors. Further work that uses harder test measures is 
needed to confirm the findings of the current work.
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Even with the restriction in relationship between variables, the level of prediction of literacy 
found in the current work also argues for a wider range of measures to be used in future work. 
The aim of the present research was to focus on phonology as the main area argued to be related 
to literacy weaknesses and as a universal cause of dyslexia. The present data indicate that 
alternative measures may have to be considered to improve the level of prediction of Persian 
literacy levels. For example, measures of visual/orthographic or semantic/morphemic awareness 
may provide addition explanations of variability in literacy levels amongst Persian learners -  
such measures have been argued as possible additional areas of investigation in work in Arabic 
and Persian (see Arab-Moghaddam & Senechal, 2001; Elbeheri et al, 2006). The findings for the 
importance of fluency in the assessment of Persian literacy levels also argues to the further 
consideration of measures of speed of processing or automaticity (see Fawcett, 2002; Wolf & 
O’Brien, 2002) in the development of literacy and dyslexia assessment tools.
The current research focused on a cross-sectional design to investigate differences across grade 
groups. Additional evidence from longitudinal studies following the same group of children from 
grade 1 literacy learning to grade 5 would be worthwhile to support the conclusions derived from 
the current work. In particular, the effects of the change from predominantly marked to normally 
unmarked text that occurs from grade 1 onwards would be worthy of such longitudinal scrutiny. 
Whether the same measures predict variability across the two versions of the orthography and 
whether the same children show problems across these text types needs to be considered further. 
This would clearly be important for decisions about the type of assessment measures used across 
different grade groups. This work may build on the current data derived from studies of Hebrew 
and Arabic, both of which combine fully marked and unmarked written forms (see Abu-Rabia et
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al, 2003; Oren & Breznitz, 2005 -  but see also the recent study of Baluch & Danaye-Tousi,
2006, in Persian).
In addition, the evidence from the current work argues that visual memory and context can 
support the skills of Persian dyslexic children. This also requires further work to investigate 
whether these area of ability can be used in the development of intervention methods. A child 
with literacy learning problems may need support to improve weak phonological skills; however, 
they can also be taught strategies to support acquisition, which may also increase self-esteem be 
including tasks that the child can achieve in as well as attempting to improve areas where the 
child is struggling (see Brooks & Weeks, 1999).
10.5 Conclusions
Overall, the findings of this work argue for the applicability of models derived from work on 
English speaking children for children learning to read and write in Persian. Therefore, 
assessment measures based on these English-language models should, following appropriate 
translation and modification, provide a basis on which to develop tools for identifying children 
with literacy wealcnesses and dyslexia within a Persian language context. These data support the 
views that phonological processing is a key aspect of literacy development across different 
languages and argue for measures of such processes being a fundamental aspect of dyslexia 
assessment procedures in Persian. The findings are consistent with the hypothesis that children 
with dyslexia have a deficit in word processing skills that most likely originates in a 
phonological processing deficit, which leads to poor decoding. However, the main caveat to 
these conclusions relates to the use of fluency as well as accuracy measures in assessment
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programmes. The findings of the present work with Persian learners argue for the use of 
measures that assess fluency of word decoding/recognition as much as accuracy. The arguments 
in this thesis suggest that the use of speed of processing measures in addition to accuracy 
measure will be particularly vital when assessing early readers learning a relatively transparent 
orthography. As such, although English-language-based assessment procedures will be 
informative, appropriate modifications need to ensure that fluency as well as accuracy is 
assessed. Additionally, although the data are consistent with the view that phonological 
processing provides a basis on which to assess dyslexia across languages, the more appropriate 
measures to use in assessment procedures across those languages may vary and research is 
needed to ensure that these measures are included in assessment procedures in a particular 
language context.
190
References
191
Abu Rabia, S., Share, D., & Mansour, M. S. (2003). Word recognition and basic cognitive 
processes among reading-disabled and normal readers in Arabic. Reading & Writing: An 
Interdisciplinary Journal, 16, 423-442.
Abu-Rabia, S., & Siegel, L. S. (2003). Reading skills in three orthographies: The case of 
trilingual Arabic-Hebrew-English-speaking Arab children. Reading and Writing: An 
Interdisciplinary Journal, 16, 611-634.
Adams, M. (1990). Beginning to read: Thinking and learning about print. Cambridge, MA: MTT 
press.
Alegria, J., Pignot, E., & Morais, J. (1982). Phonetic analysis of speech 
and memory codes in beginning readers. Memory and Cognition, 10,451-456.
Al-Mannai, H.A., & Everatt, J. (2005). Phonological processing skills as predictors of literacy 
amongst Arabic speaking Bahraini school children. Dyslexia, 11, 269-291.
Arab-Moghaddam, N., & Senechal, M. (2001). Orthographic and phonological processing skills 
in reading and spelling in Persian/English bilinguals. International Journal of Behavioral 
Development, 25, 140-147.
Baddeley, A., Logie, R., Nimmo-Smith, I., & Brereton, N.(1985). Components of fluent reading. 
Journal of Memory and Language, 24, 119-131.
Baddeley ,A.D. (1986). Working memory. Oxford: University Press.
Ball, E., & Blachman, B. (1988). Phoneme segmentation training : Effect on reading readiness. 
Annals of Dyslexia, 38, 208-225.
Ball, E.,& Blachman, B. (1991). Does phoneme awareness training in kindergarten make a 
difference in early word recognition and developmental spelling? Reading Quarterly, 26, 49-66.
192
Baluch, B. (1993). Lexical decisions in Persian: A test of the orthographic depth hypothesis. 
International Journal of Psychology, 28, 19-29.
Baluch, B., & Besner, D. (1991). Visual word recognition: Evidence for strategic control of 
lexical and nonlexical routines in oral reading. Journal of Experimental Psychology: Learning, 
Memory and Cognition, 17, 644-652.
Baluch, B., & Danaye-Tousi, M. (2006). Spelling Transparency and its Impact on Dyslexic and 
Unimpaired Children's Memory for Words. Annals of Dvslexia. 12, 26-42.
Baluch, B., & Shahidi, D. (1991).Visual word recognition in beginning readers of Persian. 
Perceptual and Motor Skills, 72, 1327-1331.
Baron,J.( 1977). Mechanisms for pronouncing printed words: Use and acquisition. In D. 
LaBerge and S. Samuels, (Eds.) . Basic Processes in Reading: Perception and Comprehension, 
pages 175—216. Lawrence Erlbaum Associates, Hillsdale, NJ.
Baron, J. (1986). Capacities, dispositions, and rational thinking. In R. J. Sternberg & D. K. 
Detterman (Eds.). What is intelligence? Contemporary viewpoints on its nature and definition? 
Norwood, NJ: Ablex.
Beaton, A., McDougall, S., & Singleton, C. (1997). Dyslexia in literate adults. Journal of 
Research in Reading, 20, 110-117.
Beadle, C,,& Hampshire, J.(1996). Star Track Reading and Spelling tests. London, Whurr.
Ben-Dror, I., Pollatsek, A., & Scarpati, S. (1991). Word identification in isolation and in context 
by college dyslexic students. Brain and Language, 40, 471-490.
193
Bentin, S., Hammer, R., & Cahan, S. (1991). The effects of aging and first grade schooling on 
the development of phonolgical awareness. Psychological Science, 2, 271-274.
Birnboim, S. (1995). Acquired surface dyslexia: The evidence from Hebrew. Applied 
Psycholinguistics, 16, 83-102.
Bishop, D., & Snowling, MJ. (2004). Developmental dyslexia and specific language impairment: 
Same or different. Psychological Bulletin, 130, 858-886.
Blachman, B. A. (1994). What we have learned from longitudinal studies of phonological 
processing and reading, and some unanswered questions: Journal of learning Disabilities, 27, 
287-291.
Boder, E., & Jarrico, S. (1982).The Boder Test of Reading- Spelling Patterns. A 
Diagnostic Screening. Test for Subtypes of Reading Disability. New York: Grune & Stratton.
Bowers, P. G., & Wolf, M. (1993). Theoretical links among naming
speed, precise timing mechanisms and orthographic skill in dyslexia. Read Writing Interdise. J. 
5, 69- 85.
Bradley, L., & Bryant, P. E. (1983). Categorising sounds and learning to read: A causal 
connection. Nature, 21, 310- 419.
Bradley, L., & Bryant, P. (1985). Rhyme and Reason in reading and spelling. Michigan, 
University of Michigan Press.
Brady, S . (1986). Short-term memory, phonological processing and reading ability. Annals of 
Dyslexia, 36, 138-153.
194
Bridie , R. (1985). Graded word reading test. Macmillan.
British Psychological Society (1999).Dyslexia : Literacy and psychological assessment. Report 
by the Division of Educational and Child Psychology.
Brooks, P., & Weeks, S. (1999). Individual styles in learning to spell: improving spelling in 
children with literacy difficulties and all children in mainstream schools. London: DFEE.
Bruck , M.(1993). Word recognition and component phonological processing skills 
of adults with childhood diagnosis of dyslexia. Developmental Review, 13, 258-268.
Bryant, P. E., & Bradley, L. (1980). Why children sometimes write words which they do not 
read. In Frith, U. (Eds.). Cognitive Processes in Spelling. London, Academic Press.
Bryant, P., & Goswami, U. (1987) Phonological awareness and learning to read. In J.R. Beech 
and A. Colley (Eds.).Cognitive approaches to reading (pp. 213-243). Chichester, England: 
Wiley.
Bryant, P. E., Maclean, M., Bradley, L. L., & Crossland, J. (1990). Rhyme and alliteration, 
phoneme detection, and learning to read. Developmental Psychology, 26, 429^38.
Bryant, P. (1995). Phonological and grammatical skills in learning to read, In B. d. Gelder, & J. 
Morais, Speech and reading , comparative approach , Erlbaum (UK) Taylor & Francis).
Bryant, P. (1995) .Children and Arithmetic. Journal of Child Psychology and 
Psychiatry, 36, 3-32.
Byrne, B. (1992). Studies in the acquisition procedure for reading : Rational , hypothesis and 
data. In P. B. Gough, L. C. Ehri, & R. Treiman (eds.). Reading acquisition. Hillsdale: Lawrence 
Erlbaum associates.
195
Byrne, B., & Fielding-Barnsley, R. (1993). Evaluation of a program to teach phonemic 
awareness to young children: A 1-year follow-up. Journal of Educational Psychology, 85, 104- 
1 1 1 .
Cataldo, S., & Ellis, N. (1988). Interactions in the development of spelling, reading and 
phonological skills. Journal of Research in Reading 11, 86-109.
Catts, H. W. (1989). Phonological processing deficits and reading disabilities. In A. Kamhi & H. 
Catts (Eds.). Reading Disabilities: A developmental Language Perspective (101-132). Boston: 
Allyn & Bacon.
Catts, H., & Vaitianen, T. (1993). Sounds Abound: Listening, Rhyming and Reading. USA. 
Linguisystems, Inc.
Cheung,H., Chen,H.C., Lai,CY., Wong,O.C.,& Hills,M.(2001) .The development of 
phonological awareness: effects of spoken language experience and orthography. Cognition, 
12,140-164.
Coltheart, M . (1978). Lexical access in simple reading tasks. In G. Underwood (Ed.). Strategies 
of information processing (151-216). London: Academic Press.
Coltheart, M., Curitis, B., Atkins, P., & Haller, M . (1993). Models of reading aloud: Dual-route 
and parallel-distributed-processing approaches. Psychological Review, 100(4),589—608.
Coltheart, M., Rastle, K., Perry, C., Langdon, R., & Ziegler, J. (2001). DRC: A dual 
routecascaded model of visual word recognition and reading aloud. Psychological Review 108, 
204-256.
Conners, F., & Olson, R.K. (1990). Reading comprehension in dyslexic and normal readers: A 
component-skills analysis. In D.A. Balota, G.B. Flores d'Arcais, and K. Rayner (Eds.). 
Comprehension processes in reading. Hillsdale, NJ: Erlbaum. 557-579.
Cossu, G., Shankweiler, D., Liberman, I.,Katz, l.,& Tola, G. (19 8 8). A wareness of phonological 
segments and reading ability in Italian children. Applied Psycholinguistics, 9, 1-16.
196
Critchley, E. M. ( 1968). Reading retardation dyslexia and delinquency. British Journal of 
Educational Psychology, 62,114-126.
Cunningham,A.E. (1990). Explicit versus implicit instruction in phonemic awareness. Journal of 
Experimental Child Psychology, 50, 429-444.
Danekar, M. (1993), Rate of dyslexic children in Iranian schools. Education Department, Tehran 
University Press.
Daneman, M .,& Carpenter, P.A .(1980). Individual differences in working memory and 
reading. Journal of Verbal Learning and Verbal Behavior, 19, 450-466.
Daneman, M. (1991). Working memory as a predictor of verbal fluency. Journal of 
psycholinguistic research, 20(6), 445-464.
Denkla, M.B., & Rudel, R.G. (1976). Rapid ‘automatized’ naming (R.A.N.): Dyslexia 
differentiated from other learning disabilities. Neuropsychologia, 14, 471-479.
Dewitz, P ., & Skilliter, M. (1989). The effect of phoneme awareness training and repeated 
reading on intermediate grade disabled readers. Paper presented at the meeting of National 
reading conference. Austin, Texas, November 1989.
Dodd, B., & Gillon, G. (2001). Exploring the relationship between phonological awareness, 
speech impairment and literacy. Advances in Speech Language Pathology, 3, 139-147.
Duncan, L. G., Seymour, P. H. K., & Hill, S. (1997). How important are rhyme and analogy in 
beginning reading? Cognition, 63, 171-208.
197
Ehri, L. C. (1984). The development of spelling knowledge and its role in reading acquisition 
and reading disability. Journal of Learning Disabilities, 22, 356-356.
Ehri, L. C. (1992). Reconceptualizing the development of sight word reading and its relation to 
recoding. In P. B. Gough, L. C. Ehri, & R. Treiman (Eds.). Reading acquisition (pp. 107-143). 
Hillsdale, NJ: Erlbaum.
Ehri, L.C., & Robbins, C. (1992). Beginners need some decoding skill to read words by analogy. 
Reading Research Quarterly, 27, 13-26.
Ehri, L.C., & Wilce, L.S. (1987). Does learning to spell help beginners learn to read words? 
Reading Research Quarterly, 22, 47-65.
Elbeheri, G., Everatt, J., Reid, G., & alMannai , H .(2006) .Dyslexia assessment in Arabic. 
Journal of Research in Special Educational Needs, 6 (3), 143-152.
Elbeheri, G., & Everatt, J. (2007). Literacy ability and phonological processing skills amongst 
dyslexic and non-dyslexic speakers of Arabic. Reading and Writing, 20, 273-294.
Elbro, C., & Nielsen, I. (1994). "Dyslexia in adults: Evidence for deficits in non-word reading 
and in the phonological representation of lexical items." Annals of Dyslexia 44, 225-226.
Ellis, A.W., & Young, A. (1988). Human cognitive neuropsychology. Erlbaum.
Ellis, A.W., McDougall, S.J., & Monk, A.F. (1996). Are dyslexies different? Dyslexia, 2, 31-58.
Engle, R.W., & Conway, A.R. (1998). Working memory and comprehension. In R.H .Logie ,& 
K.J. Gilhooly (Eds.). Working memory and thinking. Current issues in thinking & reasoning, 
(pp. 67-91) Hove: Psychology Press.
198
Elbro, C., Rasmussen, L, & Spelling, B. (1996). Teaching reading to disabled readers with 
language disorders: A controlled evaluation of synthetic speech feedback. Scandinavian Journal 
of Psychology, 37, 140-155.
Everatt, J., & Underwood, G. (1994). Individual differences in reading sub processes. Language 
and Speech, 37, 283-297.
Everatt, J., Bradshaw, M.F., & Hibbard, P.B. (1999). Visual processing and dyslexia. 
Perception, 28, 243-254.
Everatt, J., McNamara, S., Groeger, J.A., & Bradshaw, M.F. (1999). Motor aspects of dyslexia. 
In J. Everatt (Ed.). Reading and Dyslexia: Visual and Attentional Processes. London: Routledge. 
(pp 122-136).
Everatt, J., Reid, G., Smythe. I., Gyarmathy, E., & Oztoycan, E. (2004). Learning, thinking and 
language: cross cultural comparisons. Paper presented at the British Dyslexia Association 
conference, Warwick, UK.
Fawcett, A., & Nicolson, R. (1994). Dyslexia in Children. New York: Flarvester-Wheatsheaf.
Fawcett, A., & Nicolson, R. (1996). The Dyslexia Screening Test Manual. London: The 
Psychological Corporation.
Fawcett, A., & Nicolson, R. (2001). Dyslexia: The role of the cerebellum. In A Fawcett (Ed.). 
Dyslexia: Theory and good practice. London: Whurr.
Felton, R.H., Naylor, C.E., & Wood, F.B. (1990). Neuropsychological profile of adult dyslexies. 
Brain and Language,39, 485-497.
199
Fletcher ,J., Shaywitz , S., Shankweiler, D., Katz,L., Liberman, L, Stuebing K., Francis, D., 
Fowler, A.,& Shaywitz , S. ( 1994).Cognitive profiles of reading disabilityxomparisons of 
discrepancy and low achievement definitions. Journal of Educational Psychology 86, 6-23.
Fox, B., & Routh, D.K. (1984). Phonemic analysis and synthesis as word 
attack skills: Revisited. Journal of Educational Psychology, 76, 1059-1064.
France,N.( 1981). The Primary Reading Test (levels 1&2). Windsor:NFER-Nelson.
Frederickson, N.,Frith, U. ,& Reason, R. (1996). Phonological Assessment Battery. Windsor: 
NFER-Nelson.
Frederickson, N.,& Frith, U.( 1998).Identifying dyslexia in bilingual children : A phonological 
approach with inner London Sylhetis speakers. Dyslexia 4, 119-131.
Frick, R.W. (1984). Using both an auditory and a visual short-term store to increase digit span. 
Memory & Cognition, 12, 507-514.
Frith, U. (1979). Reading by eye and writing by ear. In Kolers, P., Wrolstad, M. ,& Bouma, H. 
(Eds.). Processing of Visible Language, vol. 1. (pp 379-390). Plenum Publishing Corporation.
Frith, U. (1985). Beneath the surface of developmental dyslexia. In K Patterson, J . Marshall., 
& M . Coltheart (Eds), Surface Dyslexia. London: LEA.
Frith, U. (1986). A developmental framework for developmental dyslexia. Annals of dyslexia; 
36, 69-81.
Frith,U.(1995).Dyslexia : Can we have a shared theoretical framework? Educational and Child 
Psychology, 12, 6-14.
Funnell, E. (1983). Phonological processes in reading: new evidence from acquired
200
dyslexia, British Journal of Psychology, 74, 159-180.
Gallagher, A., Frith, U., & Snowling, M. J. (2000). Precursors of literacy-delay among children 
at genetic risk of dyslexia. Journal of Child Psychology & Psychiatry, 41, 203-213 .
Gathercole, S. E., & Bradley, A. D. (1989). Evaluation of the role of phonological short-term 
memory in the development of vocabulary in children: A longitudinal study. Journal of memory 
and Language, 28, 200-13.
Gathercole,S.E.,Willis,C. , & Baddeley, A. D. (1991). Differentiating phonological memory and 
awareness of rhyme: Reading and vocabulary development in children. British Journal of 
Psychology, 82, 387-406.
Gathercole, S., Willis, C., Emslie, H., & Baddeley, A. (1992). Phonological memory and 
vocabulary development during the early school years: A longitudinal study. Developmental 
Psychology, 28, 887-898.
Gathercole S.E., Baddeley ,A.D.(1993). Working Memory and Language. Hove: Lawrence 
Erlbaum.
Gathercole, S. E., Pickering, S. J., Hall, M., & Peaker, S. M. (2001). Dissociable lexical and 
phonological influences on serial recognition and serial recall. Quarterly Journal of Experimental 
Psychology, 54A, 1-30.
Geva, E., & Siegel, L. (2000). Orthographic and cognitive factors in the concurrent development 
of basic reading skills in two languages. Reading and Writing: An Interdisciplinary Journal, 12, 
1-30.
Gholamain, M.,& Geva, E. (1999). Orthographic and cognitive factors in the concurrent 
Development of basic reading skills in English and Persian. Language Learning 49, 183-217.
201
Gillon, G.T., & Young, A.A .(2002), The phonological awareness skills of children who are 
blind. Journal of Visual Impairment and Blindness, 96, 38-49.
Gillon, G.T. (2004). Phonological awareness: From research to practice. New York: Guilford 
Press.
Goldsworthy, C. (1996) .Developmental Reading Disabilities: A Language Based Treatment 
Approach. Singular Publishing Group, INC.
Goodman, Y. ,& Altweger, B. (1981). Print Awareness in pre-school children study of the 
development of literacy in pre- school children. Tucson Arizona, College of Education , 
University of Arizona.
Goswami, U., & Bryant, P. E. (1990). Phonological skills in learning to read. Hillsdale, NJ: 
Erlbaum.
Goswami, U. (2000). Phonological representations, reading development and dyslexia: Towards 
a cross-linguistic theoretical framework. Dyslexia, 6, 133-151.
Goswami, U., & East, M. (2000). Rhyme and analogy in beginning reading: Conceptual and 
methodological issues. Applied Psycholinguistics, 21, 63-93.
Goswami, U, (2004). Neuroscience and Education. British Journal of Educational Psychology, 
74, 1-14.
Gottardo, A., Siegel, L. S.,& Stanovich, K. (1997). Progress in the search for dyslexia 
subtypes. In C. Hulme & M. Snowling (Eds.). Dyslexia: Biology, cognition, and intervention 
(pp. 108-130). London: Whurr Publishers.
Gough, P.B. (1984). Word Recognition. In P.D. Pearson (Ed.), Handbook of Reading Research, 
225-254. New York: Longman.
Goulandris, N. (2003).Dyslexia in Different Languages, Cross linguistic comparisons. WHURR.
202
Hatcher, P., Hulme, C.,& Ellis, A.W. (1994) . Ameliorating early reading failure by integrating 
the teaching of reading and phonological skills: The phonological linkage hypothesis. Child 
Development, 65, 41-57.
Ho, CS-H., & Bryant, P .(1997). Phonological skills are important in learning to read Chinese. 
Developmental Psychology, 33, 946-951.
Hulme,C., & Mackenzie, S. (1992). Working Memory and Severe Learning Difficulties Hove : 
Lawrence Erlbaum Associates Ltd.
Hulme, C., & Roodenrys, S .(1995). Verbal working memory development and its disorders. 
Journal of Child Psychology and Psychiatry, 36, 373-398.
Hunt, E., Davidson, J., Palmer, J. & MacLeod, C. M. (1985). Information processing correlates 
of reading. Journal of Memory and Language, 24, 59-88.
Jackson, M.D., & McClelland, J.L. (1979). Processing determinants of reading speed. Journal of 
Verbal Learning and Verbal Behavior, 108, 151-181.
Jeffries, S. & Everatt, J  . (2003). Differences between dyspraxics (DCD) and dyslexies in 
sequence learning and working memory. Paper presented at the Hawaii International Conference 
on Social Sciences, Honolulu, USA.
Jorm, A.F. (1983). Specific reading retardation and working memory: A review. British Journal 
of Psychology, 74, 311-342.
Juel, C., Griffith, P.L., & Gough, P.B. (1986). Acquisition of literacy: A longitudinal study of 
children in first and second grade. Journal of Educational Psychology, 78, 243-255.
Juel, C .(1988). Learning to read and write:A longitudinal study of 54 children from first through 
fourth grades. Journal of Educational Psychology 80,437-447.
203
Katz, R. B., & Shankweiler, D. (1985). Repetitive naming and the detection 
of word retrieval deficits in the beginning reader. Cortex, 21, 617-625.
Kavanagh, J.F. (1991). Preface. In J.F. Kavanagh (Ed.). The language continuum: Form infancy 
to literacy ( pp.vii-ix).Parkton, MD :York Press.
Korhonen, T. T. (1995). The persistence of rapid naming problems in children with reading 
disabilities: A nine-year follow-up.
J. Learn. Disabil. 28:232-239
Liberman, I.Y., Shankweiler, D., Fischer, F.W., & Carter, B. (1974). Explicit syllable and 
phoneme segmentation in the young child. Journal of Experimental Psychology, 18, 201-222.
Lie, A. (1991). Effects of a training program for stimulation skills in word analysis in first-grade 
children. Reading Research Quarterly, 24, 234-250.
Lonigan, C. J., Burgess, S. R., Anthony, J. S., & Barker, T. A. (1998). Development of 
phonological sensitivity in 2- to 5-year old children. Journal of Educational Psychology, 90, 
294-311.
Lovegrove, W. (1994) Visual deficits in dyslexia : Evidence and implications. In Rod Nicolson 
and Angela Fawcett (ed.). Dyslexia in children, Harester Wheatsheaf, London.
Lundberg, I., Frost, J., & Peterson, O. P. (1988). Effects of an extensive for stimulating 
phonological awareness in preschool children. Reading Research Quarterly, 23, 263-284.
Lyon, G.R., Fletcher, J.M., Shaywitz, S.E., Shaywitz, B.A., Torgesen, J.K., Wood, F.B., Schulte, 
A. ,& Olson, R. (2001) Rethinking learning Disabilities. In Finn, C.E., Rotherham, A.J., 
Hokanson, C.R. (Eds.). (2001). Rethinking Special Education for a New Century. The Fordham 
Foundation.
204
Majd Far , M. (1998). My first grade child special guidance for teacher and parents, Published in 
Tehran, Chap gostar.
Manis, F. R., Custodio, R., & Szeszulski, P. A. (1993). Development of phonological and 
orthographic skill: A 2-year longitudinal study of dyslexic children. Journal of Experimental 
Child Psychology, 56, 64-86.
Mann, V. A., & Liberman, I. Y. (1984). Phonological awareness and verbal short term memory: 
Can they presage early reading problems? Journal of Learning Disabilities, 17, 592-599.
Mann,V.A.(1986). Phonological awareness: The role of reading experience. Cognition, 24, 65- 
92.
Mann, V.A. (1987). Phonological awareness and alphabetic literacy.
Current Psychology of Cognition, 7, 476-481.
Mann, V.A., & Palmer, M.(1987) Measuring Phonological Awareness Through the Invented 
Spellings of Kindergarten Children. Quarterly- eric.ed.gov
Marsh, G., Friedman, M. P., Desberg, P., & Saterdhal, K. (1981). Comparison of reading and 
spelling strategies in normal and reading disabled children. In M. P.
Martino, N.L., & Hoffman, P.R. (2002). An investigation of reading and language abilities of 
college freshman. Journal of Research in Reading, 25, 310-318.
Mayringer, H., & Wimmer, H. (2000) Pseudoname learning by German-speaking children with 
dyslexia: Evidence for a phonological learning deficit. Journal of Experimental Child 
Psychology, 75, 116-133.
205
Meyler, A.,& Breznitz ,Z.(1998) Developmental associations between verbal and visual short­
term memory and the acquisition of decoding skill. Reading and Writing, Springer , Printed in 
the Netherlands.
Miles, T.R. (1993). Dyslexia: The Pattern of Difficulties, 2"^  edition. London: Whurr.
Morais, J., Alegria, J., & Content, A. (1987). The relationships between 
segmental analysis and alphabetic literacy: An interactive view. Cahiers 
de Psychologie Cognitive, 7, 415^38.
Morton, J., & Patterson, K. (1980). A new attempt at an interpretation, Or, an attempt at new 
interpretation. In M. Coltheart, K. Patterson, & J. C. Marshall (Eds.), Deep dyslexia (pp. 91 — 
118). London: Routledge & Kegan Paul.
Moustafa,M.(1995). Children’s productive phonological recoding. Reading Research Quarterly, 
30, 464-477.
Muter,V., Snowling, M., & Taylor, S. (1994). Orthographic analogies and phonological 
awareness: Their role and significance in early reading development. Journal of Child 
Psychology and Psychiatry. 35,2, 293-310.
Muter, V., Snowling, M.J. (1998). Grammar and phonology predict spelling in middle childhood. 
Reading and Writing 9, 407-425.
Muter, V. Hulme, C. Snowling. M., & Taylor, S. (1998). Segmentation, not rhyming predicts 
early progress in learning to read. Journal of Experimental Child Psychology, 71, 3-27.
Nation, K., Hulme, C. (1997) Phonemic segmentation ,not onset-rime segmentation, predicts 
early reading and spelling skills. Reading research quarterly, 32, 154-167.
Neale, M. (1981). Neale analysis of reading ability. Macmillan Education LTD.
206
N elson,A . , & Hazel, E. (1982). National reading test (NART), Neer-Nelson.
North, C. & Parker, M. (1994). Teaching phonological awareness. Child Language Teaching 
and Therapy 10, 247-257.
O’Connor , R., Jenkins,!. , Leicester,N., & Slocum, T. (1993). Teaching phonological 
awareness to young children with learning disabilities. Exceptional Children,59,532-546.
Olofsson, A., & Lundberg, I. (1985). Evaluation of long-term effects of phonemic awareness 
training in kindergarten: Illustrations of some methodological problems in evaluation research. 
Scandinavian Journal of Psychology, 16, 21-34.
Oren, R., & Breznitz, Z. (2005). Reading processes in LI and L2 among dyslexic as compared to 
regular bilingual readers. Journal of Neurolinguistics, 18, 127-151.
Palmer, J., MacLeod, M.,Colin, M., Hunt, E., & Davidson, J. E. (1985)."Information processing 
correlates of reading." Journal of Memory and Language 24(1): 59-88.
Patterson,K., Seidenberg, M. , & McClelland, A.(1989).connections and disconnections : 
acquired dyslexia in a computational model of reading processes. In Rayner, K & Pollatsek, A. 
The Psychology of Reading,LEA
Peer, L. (2001) .'Handy Hints Poster for Secondary School Teachers' Pub: Reading, British 
Dyslexia Association .
Perfetti, C.A. (1983). Reading, vocabulary, and writing: Implications for computer-based 
instruction. In A. C. Wilkinson (Ed.). Classroom computer and cognitive science (pp. 145-163). 
New York: Academic Press.
Plant, D. C., McClelland, J. L., Seidenberg, M. S., & Patterson, K. E. (1996) Understanding 
normal and impaired word reading: Computational principles in quasi-regular domains. 
Psychological Review 103:56-115
207
Plunkett, K (1998). Connectionism and development. In M Sabourin, F Craik & M Robert 
(Eds.). Advances in psychological science. Vol. 2: Biological and cognitive aspects. Hove, 
England: Psychology Press/Erlbaum.
Plunkett, K., McLeod, P., & Rolls, E.T. (1998). Introduction to connectionist modeling of 
cognitive processes (pp. 9-21 + 30-50). New York: Oxford University Press.
Rack, J. (1985). Orthographic and phonetic coding in developmental dyslexia. British Journal of 
Psychology, 76(3), 325-340.
Rack, J. (1994). The role of phonology in young children learning to read words: The direct -  
mapping hypothesis. Journal of Experimental child Psychology, 24,34-67.
Rack, J„ Hulme, C., Snowling, M.,& Wightman, J. (1994). The role of phonology in young 
children's learning of sight words: The direct learning hypothesis. Journal of Experimental Child 
Psychology, 57, 42-71.
Rack, J. P., Snowling, M. J. ,& Olson, R. K. (1992). The nonword reading deficit in 
developmental dyslexia: A review. Reading Research Quarterly, 27, 29-53.
Ransby, M.J ., & Swanson, H.L. (2003). Reading comprehension skills of young adults with 
childhood diagnoses of dyslexia. Journal of Learning Disabilities, 36, 538-555.
Rayner, K., & Pollatsek, A. (1989). The Psychology of Reading. Hillsdale, NJ: LEA.
Robinson, A .(1995). The story of writing. London: Thames and Hudson.
Rolls, E. T., Treves, A., Robertson, R .G., Georges-Francois, P., & Panzeri, S.( 1998). 
Information about spatial view in an ensemble of primate hippocampal cells J. Neurophysiol. 79 
1797-1813.
Rosener, J.,& Simon, D., (1971). The Auditory Analysis Test: An initial report. Journal of 
Learning Disabilities, 4, 40-48.
208
Saffar-Poor ,A, & Moghadas, M.(1998). Manual for teaching Farsi in second year of primery 
school, published in Minestry of education in Tehran.
Samareh, Y. (1977). The Arrangement of Segmental Phonemes in Persian, Faculty of Letters, 
Tehran University Press.
Scarborough, H. (1990). Very early language deficits in dyslexic children. Child Development, 
61, 1728-1743.
Schatschneider, C., Francis, D. J., Foorman, B. R., Fletcher, J. M., & Mehta, P. (1999). The 
dimensionality of phonological awareness: An application of item response theory. Journal of 
Educational Psychology, 91, 439-449.
Schneider, W., Küspeit, P., Roth, E., Visé, M ., & Marx, H. (1997). Short- and long-term effects 
of training phonological awareness in kindergarten: Evidence from two German studies. Journal 
of Experimental Child Psychology, 66, 311-40.
Schonell, F.J. (1950). Diagnostic and attainment testing. London: Oliver
Seidenberg, M. S. (1985). The time course of information activation and utilization in visual 
word recognition. In D, Besner, T. G. Waller, & E. M. MacKinnon (Eds.), Reading Research: 
Advances in theory and practice (Vol. 5, pp. 199-252). New York: Academic Press.
Seidenberg, M. & McClelland, J.L. (1989). A distributed, developmental model of word 
recognition and naming. Psychological Review, 96, 523-568.
Serniclaes, W., Sprenger-Charolles, L. Carre, R., & Demonet, J. F.(2001).Perceptual 
discrimination of speech sounds in dyslexies. Journal of speech language and hearing research, 
44, 384-399.
Seymour, P.H.K., Aro, M., & Erskine, J.M. (2003). Foundation literacy
209
acquisition in European orthographies. British Journal of Psychology,
94, 143-174.
Shankweiler, D., & Crain, S. (1986). Language mechanisms and reading disorder: a modular 
approach. Cognition, 24, 139-164.
Siegel, L.S., & Ryan, E.B. (1988). Development of grammatical sensitivity, phonological, and 
short-term memory skills in normally achieving and learning disabled children. Developmental 
Psychology 20, 200-207.
Siegal, L. S., & Ryan, E. B. (1989). The development of working memory in normally achieving 
and subtypes of learning disabled children. Child Development, 60, 973-980.
Siegel, L.S. (1993). The development of reading: Advances in Child Development and Behavior, 
24, 63- 97.
Singer, H. (1977). IQ is and is not related to reading. In : S. Wanat (Ed.). Issues in evaluating 
reading .Arlington, VA : Center for Applied Linguistics,
Smythe, I ., & Everatt, J .(2004) Dyslexia -  a cross linguistic framework. In ,I.Smythe, J.Everatt 
,&R. Salter, (Eds).International Book of Dyslexia . Chichester : Wiley
Snowling, M., & Frith, U. (1981). The use of sound, shape and orthographic cues in early 
reading. British Journal of Psychology, 72, 83-88.
Snowling, M. (1987).Dyslexia (a cognitive development perspective), Oxford & Cambridge, 
MA.Basil Blackwell.
Snowling, M. & Hulme, C. (1994). The development of phonological skills. Philosophical 
Transactions of the Royal Society, London B, 346, 21-27.
210
Snowling, M. (2000). Dyslexia, 2"^  edition. Oxford: Blackwell.
Spring, C., & Capps, C, (1974). Encoding speed, rehearsal, and probed recall of deslexic boys. 
Journal of Educational Psychology. 66, 780-786.
Stackhouse, J. (1989). Phonological dyslexia in children with developmental verbal dyslexia. 
PhD Thesis, Psychology Department, University College London.
Stackhouse, J., & Wells, B. (1997). Children’s speech and literacy difficulties: A 
psycholinguistic framework. London: Whurr.
Stahl, S.A.,& Murray, B.A.(1994) . Defining Phonological Awareness and Its Relationship to . 
Journal of Educational Psychology, 96, 120-134.
Stanovich, K.E . (1988). Explaining the differences between the dyslexic and the garden-variety 
poor reader: The phonological-core variable-difference model. Journal of Learning Disabilities, 
21, 590-604.
Stanovich, K. E. (1992). "Developing Phonemic Awareness in Young Children." Reading 
Teacher, 45(9), 696-703.
Stanovich, K.E., & Siegel, L.S. (1994). Phenotypic performance profile of children with reading 
disabilities: A regression based test of the phonological core variable difference model. Journal 
of Educational Psychology, 86(1), 24-53.
Stevenson, H. W., & Newman, R. S. (1986). Long-term prediction of achievement and attitudes 
in mathematics and reading. Child Development, 57, 646 - 659.
Stuart, M., & Coltheart, M. (1988). Does reading develop in a sequence of stages? Cognition, 30, 
139-181.
211
Swan,D.,& Goswami, U. (1997). Picture naming deficits in developmental dyslexia:The 
phonological representation hypothesis. Brain and Language, 56,334-353.
Tallal, P. (1980). Auditory temporal perception, phonics, and reading disabilities in children. 
Brain and Language, 9 (2), 182-198.
Tallal, P. , & Katz, W. (1989). Neuropsychological and neuroanatomical studies of 
developmental language/reading disorders: Recent advances. In C .v. Euler, I. Lundberg, & G . 
Lennerstrand (Eds.). Brain and Reading. New York: Stockton Press.
Tallal, P., Miller, S.L., Jenkins, W.M., & Merzenich, M.M. (1997). The role of temporal 
processing in developmental language-based learning disorders: Research and clinical 
implications. In B.A. Blachman (Ed,). Foundations of reading acquisition and dyslexia: 
Implications for early intervention. Mahwah, NJ: LEA.
Tangel, D.M., & Blachman, B.A. (1992). Effect of phoneme awareness instruction on 
kindergarten children’s invented spelling. Journal of Reading Behavior, 24, 233-261.
Tehrani Gholami, L. (1995), Reading and writing difficulties in Persian Language children, 
University of rehabilitation and Social Welfare, Tehran.
Thomson, M. (1990). How children with dyslexia respond to specialised teaching: Some 
practical and theoretical issues. In G. Hayes (Ed.). Dyslexia Matters, London, Whurr.
Thomson, M. (2001). The psychology of dyslexia. London: Whurr.
Torgesen, J.K., Morgan, S., & Davis, C. (1992). The effects of two types of phonological 
awareness training on word learning in kindergarten children. Journal of Educational 
Psychology, 84, 364-370.
212
Tomeus, M. (1984). Phonological awareness and reading: A chicken and egg problem? Journal 
of Educational Psychology, 70, 1346-1358.
Treiman, R.,& Baron, J. (1983). Phonemic analysis helps children benefit from spelling-sound 
rules. Memory and Cognition, 11, 382-387.
Treiman, R. ( 1985).Onsets and rimes as units of spoken syllables: Evidence from children . In 
Journal of Experimental Child Psychology, 39, 161-181.
Vellutino, F.R. Scanlon, D., Sipay, E.R., Small, S.G. Pratt, A. Cohen, R., & Denckla, M.B. 
(1998). Cognitive profiles of difficult-to-remediate and readily remediated poor readers: Early 
interventions a vehicle for distinguishing between cognitive and experiential deficits as basic 
causes of specific reading difficulty. Journal of Educational Psychology, 88 (4), 601-638.
Venezky, R .L., & Johnson, D. (1973). Development of two letter- sound pattern in grades one 
through three. Journal of Educational Psychology, 64,109-115.
Vernon, P. E. (1977). Graded Word Spelling Test. London: Hodder & Stoughton.
Wagner, R.K., & Torgesen, J.K. (1987). The nature of phonological processing and its causal 
role in the acquisition of reading skills. Psychological Bulletin, 101, 192-212.
Wagner, R.K., Torgesen, J. K., & Rashotte, C.A.(1994). Development of reading-related 
phonological processing abilities: New evidence of bidirectional causality from a latent variable 
longitudinal study. Developmental Psychology, 1, 73-87.
Warrick, N., Rubin, H., & Rowe-Walsh, S .(1993). Phoneme awareness in language-delayed 
children: Comparative studies and inteiwention. Annals of Dyslexia, 43, 153-173.
Wasik, B.A. (2001). Teaching the alphabet to young children. Young Children, 56, 34-40.
213
Whitehurst, G.J., & Lonigan, CJ. (2001). Emergent literacy: Development from prereaders to 
readers. In S.B. Neuman & D.K. Dickinson (Eds.). Handbook of early literacy research (pp. 11- 
29). New York: The Guilford Press.
Wilkins, A. (2003). Reading through colour. Chichester: Wiley.
Willows,D.M., Kruk.R.S., & Corcos,E. (1993) .Visual processes in reading and reading 
disabilities, LEA, Hove and London.
Williams, C .( 1980). A grammar of Yuwaalaraay. Canberra: Pacific Linguistics
Wimmer, H. (1993). Characteristics of developmental dyslexia in a regular writing system. 
Applied Psycholinguistics, 14, 1-33.
Wimmer, H., Mayringe, H., & Landerl, K. (1998). Poor reading: A deficit in skill automatization 
or a phonological deficit? Scientific Studies of Reading, 2, 321-340.
Wolf, M., Bowers, P. G., & Biddle, K, (2000). Naming-speed processes, timing, and reading: A 
conceptual review. Journal of Learning Disabilities, 33, 387-407.
Wolf, M., & Bowers, P. (2000). The question of naming-speed deficits in developmental reading 
disability: An introduction to the Double-Deficit Hypothesis. Journal of Learning Disabilities, 
33, 322-324.
Wolf, M., & O’Brien, B. (2001). On issues of time, fluency, and intervention. In A. Fawcett & R. 
Nicolson (Eds.), Dyslexia: Theory and Best Practice, (pp. 124-140). London: Whur Publishers.
Wolf, M., Miller, L.,& Donnelly, K. (2000). Retrieval automaticity, vocabulary elaboration, 
orthography (RAVE-0): A comprehensive fluency-based reading intervention programme. 
Journal of Learning Disabilities, 33, 375-386.
214
Yopp, H. K. (1988). The validity and reliability of phoneme awareness tests. Reading Research 
Quarterly, 23, 159-177.
Young, D. (1987). SPAR Spelling and Reading Tests . Hoddler & Stoughton.
Ziegler, J. C., & Goswami, U. (2006a). Becoming literate in different languages: Similar 
problems, different solutions. Developmental Science, 9 (5), 429-436.
215
Appendix 1
^ lJ  f  j  j  j  ( j i ^ J — ' J  ( j  J—j  I j - >  1-  ^ y  !>{JL> /  l— J J  J  f  /a j_ _ g
IJ  ( j  /  — " p> a  Z-SLcü— * /  — ' LJLul- j  j  ( j  I j  j —o  /
J u  oU j j j  
L g ûbj  ( ,^ 4 ^  4!^
jyT\ ^:Jb ^b 
J j ^  jûL j ^/j:T
jL s^ l ù j ^ j l  »^13 jU io l ù j / i j l  ^U
f
ù j ^ j T - û
( _ k ^  , ( / r y  Y ^ y OiAg^b c * ^ V
JLA J  O b J ^  jU ü j i  O j^ jT —V jL« ù * ü l j ^  Ù j^ jT —^  
J  ù u ^ ) y : '  ,u U k «  i3 j i
j ^ '
y_jLJul^
. üoàJu, Ij ô'-“^
5: C J  C
h
Ij o J o 
iJ
-Y
J o  Q a  o a  j o  Ù  i 5 "  i d  J
- i
J  ^
J j  j  a z  t  i  t
—  0
00
^ QÛ h  00 & J  P
- A  - V
e
,  .1. ■> _L_S  [ j a i u î i _ a  j  J I j  j J à —j  J  J  ■ j —» > j  J  J->  ( Y
I J  J_< u> fj j1 J  i j  ô L ^ L S  J  J ÙH—^ / < J /  . i j S  0 LS_J o > >  J-S_i ( j - j ‘ “'-V
OLiiiJ viLr SJl^
dJ IK)
dJLàl J-l-o &KjW (/wj-o t i jJà
— V — ^
^  t
0 Le ^ J  jüLuLo J
— ^  —  y
Mi
0 J_Jj_j «Lj I J j_ j 0 I dluL^  tj L_SA_j jJ I
— % “ 0
ÛLC Lu) (JL ^ ULW I :>J-0 j j j - i l
“ A -
. ()cijtjîi-« I J  (j LuiA_j Lj L-o—LS ( ^
L i  j _jÛi « - ) ^ _ 3  O j _ j  >-> J  j J
-Y
Ô < CÂJ-J (_Â_^  clujâ I JwO ig j  I >-0 ^  S Y"^  (
-V
I^Juf J  J  J  J
—  0
tJjji) t i j j a  fc ijji (J J juj
U L j — > I (J - i  ü a _ J  (  0
J 1  L -)T  /  g  /  0 0 - j  ( P s - ^  Cl ^ ù  ‘L j
?  J^f-D> tL J  (J L É i- j  LSLtu (j=J  I ^  ^ ^
/ j /
CP j  J  J 
/ J /  -  ^
/ u /  -  ^
cJ Û <J
/  e /  -'c
 ^ yJ J d) t  t  e  c
^  o ^ h p ^
<uJlS" j i  IwW: j^LâjU  —(^1
^  cui^ Af ÿ i j r  &)v j :  )j l i j  ù '^
.jjU  yu !j iS > ^  «uAf j :  )j >^>1 f 'y '
Jdi\â jf-T L)l^U ùbC^
L| OUlT
Iôl-Ù> 
if <3 J--V j y '  y^.'
U oUiS^
/ v /
yjj- v»\y- Çgjb Jj!
/ J / - f
trY^ Oi^ ' y '
/u f/ -Y
ocâ XvJ dXi j f i
/ j / - V / j / - r
j  pLb jjJ  tJi\j ^jj Ji^ j^
/^ /“ A h/~'^
g ^^3!t\j Ld^l bbwY ^ «i<«>i^ id«^»ibc
L)Lw5v OUiAS^  C*&T ~ u-»
j i  y i  Y A) b ùUv5y <uiS" j i  «uA  ^ j i
.Aj y 3 : y  jiJ6 j i  J  4 j ij^Lxj) ^  ^jus' ij a u s '
ij-ii Ojd) J-P
. i j j  ijA*l
L/J4 L/^
o y  c iy  ci-S"
(u j> r  J r
Jjlk j
 .^5y  i j  ùT Jda \ i J ^  J  ^ J i  < S j^  ‘U i r  aj c J i i  «u
( j U à i - ^
O l j jÂ a —V c i j - Y
«iL?lÀyL—^ C j J 6 - f
Ù ^ L ^ —Ô
( L U ) T  L j y  1 J«= Jj L iâ_ j) ( j d - ^ L J  J-y) ( 3 > - ^ j ^
(û  L L uua p j  J s J j  I ) y ?  • J  ^  L ? ï û_9_«j I -'F
J J  I _ . _ . i . _ i  j - b U #  I j  L ^ T  L _ i ^ o  J - Y  L - )  v — o 6  * - 4 - Y  < - >  L J  ■ J  Y = H >  * J  ^ L a  t
I j  j l  J_tt_LJ 4____ > / j /  +  / y /  J L i_ a  (j I > Y  1/ j  L ^  4_a_LJ vILj L^T j.L _) L-Y^Y" M f J  ' S3_j ? oJlJ ilLu) J J
^Jl_j ?  j  -t-J J  +  O  +  +  Y  P4—LJ L^LuI J  j  j l J  J  j-Y  4_oJLJ iL j  X î—0 I—J J
( J J_^ ) J + ù+ + iL)-1 ( i j )  T + j - ' i
( JjæJ) J+ÜO+ -fti-V
( j 1) J  +  ) -Y
{(JS-i L«a) (0-<) ù + +  p-Y
- S (i^M) ) ii'+ + E
(^ $Û 1 ô ) (^++(J+ } +  ù
-   ^ » (oûj_S)()fl + j  +  +  J - o
(y  I > > ) Y+ f+ J+ + è
 ^Jj> ç^l J (y
o J) yaitA -o 4-5 .^ r-Y * a_>î_J J  f J - f J - j  i>a ^ J  J Ol_J 4_J iJ yJJl ,j-ù 4_J ^  i '(_a_LJ J j  yJî-ul 
'J • jJL_J 0 -»  U I J-Y  J - j i —a ^  ^  L u  4 _ j ^  La ! 0 ^  4Y—ÎY  J  J  I -^ JY  4_ a j_ s  (jT
(Ji) T JL_> L_o Ly  y - J  La I O-iO 4_> J  I •> > Y  ’ J  ^  <jS * Y-^
i l  I 3 _u) I ?  J _ i  I 0 y—o I—J La I 4_> J  I J  J _ j  I J  p  lS I ■■<.■>■0 /  ■J I -^uX-n/
Y tijiY> . . . . . . . . J  tiJu> . . . . J l-j J " ^
J  i_9 j_> . . .û  J > iY-Y , . , j  «JJL> .. .  j  L%A ù -  Y
(p (jj->  . . . . ( J jUi I—9— A . . .  0 (JJL> . . .  0 j  L«_o -V
p iiJl_> . . . .  (j LyUjOi)- , c9j_> .. .1] J_u) - 1
(p (_9 JL>... J-Y LüLiY-1 * . . .  1 i i l >  ...C w ù 1 -  0
' J  “Ly  3 -^  ( £
J  j  4 _ J  L a  I J j Æ  p  L f  û - J  j _ * _ y  j  L x o i J Y  j - b  L >  4 _ y  J - Y  l i  3- L ü i  - c J  I j  i S  I 4 _ « _ L J
O w j J La I J ‘O <-> j  I L^J-Y 4_aJLJ 5LÎ_« . ^ ^ J - y  4_LJ-y lS I -Lü) I—J ^  <Yb_U ù _ j •
yi) + j  + j  +  4 ^  T e  J_ùi J y -^ Lùlj i r^Y La I J-*a “(_?• j  I t>i j  j.? - 4—a—L J I—j j ü i + j  +  + y '?* 4 j i
* + + + . . , . j_Lj —^ '  +. . . . .  ( j ï “ ^
' + + + . . . g ^ “ Y ' + + .. . j U - Y
' +  + + +  . ...(Py j -*“ A ' +  +  . .. .uLu) 1 — V
* + + + + . • +  +  + ...1 i a - (
* + + + + . , .  .(j_9 LL)—'i * * + + + .
>S
{ I  ^
4_L.o I 3'2Ly ‘S
y _ a i U  4 J i_ 3  L >  t j ^ j T - 0  
- o ) U  y—4 I jt-Lul 4Jâ_9 L >  ( i J ü !  
0-Y ' J I Ù
t
r3
' P
/J
( j  J - i - '  u l  J
J - Y W  J
Y Y  g
5: / P
Ü , o
J  , i /Û / s - y
J , ü j  - 1
*=> f j / j , J - o
( i  , i / Y J
j J _ j i J iy J y  y L>Ô - Y  '  L a i  , P Y - L Î  y - o  J  I j J - J  I J  o - Y  
y _ n  j _ J  I b U _ a  .  ( j  L i - Y  * J  L ^ i  T J j  I 4 - Y  J - >  T j  I J _ j  L y  L a  I J _ .a  
O ’ •>  c .  Û  •  F Y r - L ^  0 - Y J - ^  ' )  J  t - Y - ^  L >  i j  y - Y j - L »
■ Ô  C . O ’
( < 3 L < l U )  y _ a î U  y _ j  I j J L u i  4 l â - 9 L > ( i Y
.  J — J — a  L i  ( j  I ^ Y _ I ,  ( j  1— i _ Y  l 5  J Y : - L “ > 4 _ J  ,_s _ j _)  j — > ô  L f "  4 — j  4 _ L a  I— a  ^ A _ j  i S  ^ - L i  y _ a  4 _ î  y — 1 1 — « _ L J
f ù j j — “ * • P J -------^ p L J  I j  4 _ < a _ S  J  Ly - >  Ô - 4  j L y - L j I - j J  y _ > ta )  j J - J - )  J  L - l - ^  L ’"  Y > >/o>j>=^  f yLJ
l 3 ^  ,  J  1—41 ~  ^
o l _ 3  ,  J i
i  JwO f  O j _ ]  
j_JLa> ,C L u > i  ^ J c S l~ V
( j j  / 'Y * - 3  
i ^ Y  ,  a j j  / J j - J  , 0 ^ - Y
j j j  ,  p L i  ,  J  L o  
j j J  f t A ^  / o ’> 4 »  f J j T
o L J  , j L - «  / j j - T  , ù > u )  , i j j - £  
J J  , i L Y _ , x j _ 3  ,  i j - d  , j _ j l
j j j  , u T  , j a j  , £ u j i  f  Ê . W
■ ^ j j  f  J  L u , , C u d i  ,  i  L y  , u j J  , i f i T -
, p L i l  , 1 . 8 - i J  , ( j ) J Y  f J J - J  / J Y
i j T  ,  i j Y  r i  j - d  , C , j Ÿ  f  J  L_j
J i  ,  J Ÿ  ,  J  L J  , i j j  , o L J  , j t j  
> - } !  / j j J  r J - ^  ,  ,  ( j j  / j - H »  f ê J ?
J t J  f J J  / u L J  , j j J  , p y h >  f J ' )
(YiLfff) y_obU y_Y I J-Li -Ll'iY L> (g
, i  J  I i  4 j > J J > j i  y J - C -  
. J j J  y _ d  L S jL _ >  l Y j Y  L y  ( C J y - Y  
.  J y j - >  i  I O y  I J  L w  y  I j Y  J y  j  i  L y -  V 
, p J L à  J  4_ui j  O y  4 y  4 _ 5 Y J s  J  i  ü d j Y j y I  L y  j Y  j  j  j Y  I -  £
4— ^  0’* L j_ J  o U A y U  4 Y  J Y J J >  (5 I J Y  j j J Y i  p j J l  J  û jY  I - 0
. a J J L i j
4 J J  I— b_3 I J J L y :  O i Ü J x R Y  (^ 1  J Y  p J  i  L y  j  J  J Y  L y  ( j Y - * \
• {CJJ y-* ’L^ iIiy
p i s ! ______ 1 jp L >  J  p J L s Y  p  L >  I— ) 4 y j J y  b  I y y -  J i  L a  4 j j y  L y —Y
______________________________ . f g i j j  «J j  L y  u  L L b  y J Y - >
< J b . S ! L >  ( j
I »_1 J  L_j— n^ —l jJ a  I i? ’ J  I # jî I o -^  J 0~^  ® LS_i J —j j  J —i i  L»û_J 0_5J_> -  \
(j Lil>-j L_j Ô .u j  :> I J  j —> _s L.a_) 4_S j - j  (j L /' 4_j L ^ ï 4_j o j L j ^ j  ù  -) >-^ " L - ^  -W
• û -^  J  ' ' J
. j-5—J t>-« Ij5 I J_^ I J  P )— > L> lM —J I J  (>j-C L*d j  * J  J J U Y  ' )^L_L_o
li I J J j  l i  J  I—«-‘‘I-J J -k  I—^  I J  pi —j p-a J ti'Y * j-®  ' ' J  J—i. i  Lua—i J f -L.X—I g-YJ 0 -^
■ ^  > - 5  j  I— I 6 - 0
L_) Ly
J-YJ La_]
Ùi^ 1—» r 
, OlC l_u) / i_>_uj 1
ûpîi 1—0 ,  Y  J —j / J -^  ! YY-^  
i_J_u) ! f (f-i} 1—s ,  lJ  a / ■‘*-> J->  i  J  , J-Y 1
f Y j —' f 'i-YJ-^ f J -^  f 3yH> / ( P j - S  
ÜLC Lili ,  J Y —“ t i-<Y-  ^ ! 6*-  ^L j  ,  4 _> j_> i J f Y J —^ ! YY-^
I—^  ÙJ-' ! '-®J. j l  oJ_j . p - i - B p L f  I <-)j •—? * J  ù-Y J-^ Ùy “ -Y
• I J  LfjT p l _ j  ÿ J j - S
• L.J- C S V  ÛH-4
L_)
&  (jâ
s  uâ
a
Lj_L^  j iJjjj»-
lSj  j _ J  t i j J J -  (j J__j I {iJ_Jl
U
J
O  uüô
l i  p  s .
é  ®
6 J (y
J  ^  Y
JAj>jJ  ÛJ J I  ^  (u
J
JUJ
JU)
ÛJ-_i I j-?--
Ù • j j - 9  i
iS I 0 J-JJ-9 I -  0
«lX aJLuj-
Ü U )  J
4JLu) I
L a-
( p j j  J  J j  I 4 _ J  L _ j )  o t  j - c l  ( j j - * — ?  Ù - * — ^
J 4  t 
p J Y 
(j L ju ju jÔ- Y 
j  L f  J  L I _ u j “  i  
^  J  I  I — 0  
p  ^ J ü î _ o * “  V
t i  Ù LjuxJ ”  a
j i  
,^ JàJ U >  I ^ -  
J - 1 p “
I JJAuZ)- 
‘4_uUL^“
Û U L ^  I —
à * * * T0  w L J U L _ J J _ 9  I -
j_LxP-
0 JU^ _P -  
J w u U U i W -
(jJ_ ) I 3_> Olu)J J 
0  -L_j I j->  O-UJJ J  L_j= Ù 
A_x_j L_j E j  I (>14—J o_9-S-ju)=(>ii
J  Jja) ( ÿ - o
(<u J l ^  £ £ )  J j  I j U
j  I . ù  ju) J) ^  I XJta—J fcJ I ^ 9 ^  ^  ^  S  3 Oî““^ ^
J  I l û  J  t J  I I J I J  ù J— > C i j j j i ^  J  CImJÔ
■ 1 t <  ^ __ 0 dJ I J — u L J )  I J  d  j - >  LS ( vL J ô J
Lf—^ J I  jwLüuo pJ5 J > >  I JLe J  L _ jju A  j  I .L x _ J  ( j ^  I
d  J  j  I J  J H r ^  ! J  d) I J  J _ L $ '
. ô o^/üi ) bLu) L_9
? XJL-^  j-i-C’ I J ùj-> jJ I j-uJ—0 I '
T  j _ J j  ^  J I  J  1— J J - L >  j j j  J  J  Û H
I J  J  _9_> O j  3 ^  ( j u  I J - i i  L_k—5 ù -9 —? J - ^
(  « L - e J U »  O Â )  p j  i  ( ÿ _ o
J  ^ p  » _9 a__J _ J  f yr_c (y jj a  4_u»jJ_0 J  ô pjs LI_W) ^  J  (5 L a
p rld _ fj J ù  j J u a \  , J j j _ ^  ^  dU -S ' ù J J >  J  a  L_« J  j a _ j  « w  « L c j j -O
( j l j j j l — ^  —^ a ü^J-^  J J a J 4_j I a J a I s  U^ j
L^_JL> J a L_u?^  J (5 J L j^  T j  a Jwi I j  pj_^ I . dU-S'
^__0 o j ^  s — ^3 I— . jlLLS' dLo-S" jL â ja L -o  j  j  J _ j  «La
, a J j_ j _9 j~ i (jLâüLuja «La ^rtr^ J-LLuuû I -^o
T J _ j j  I J  J - f - ^  ç5 L a  l_ J  t— J ^ - 9  j - 3  *L> L L juJj J  ô  L a  (  ''
?  J - L L ^  ^  viLo-S û  L i  J  - L J  <-} L a  J  L î  <L> j  J  I j  p  j _ i  I ( V 
9  J _ i_ 5  ÜL-Ub I 3 _o  j - i - >  •<-> j  I Û  °  J - î r ^  P  L S _ L a  ( j^ o  I ( T
T o_L_^ ^  dLa-S" ( j l j j j L L i  «L_j ô  J  L S  4_> J  J)
( 4_xÜ_  ^ A ) P>ul IJW
J_j I____ u) _9  ^ i S J___ i S  is j  (_— > — J T L-j J_j L _ ^  u  > >  J  J dLj
ù J  à  J  J  4J_5î_u) ô j  j  ,_j_Lj3 (%JT Ô J->  . J - j  j - J  «Hjtilû dJ L J  j i i >
 0 . J_J I j  ^ —ux_j ( j  J  J J—^ J  -lJ L> p l—c J_j I j_j J
. û  Al)} J  u J L > Ù  J  I . J _ j j  CUJÙ O ^ J jS  4_J
J j l  J - 3  — 0 j l  . J J—) O-LJ 4_j (J û j-S" dLo-S' j )  j 1
J— I j  J L J I  J  L> L j  , o_L^ j  i J  o j - ^
I J J  I . J__L^ dî àj>- 4 î jp» I ) I J  t) J— 5 4>I_uX-S ts L^lJ jJà J
— LJ j l  û  9 j  g - p  J  J-LJ ^  ( J
Ç wLjLJ I I—2-J I 4 _ >  J ju u L _ J  J  _9 4 _ J L ! î _ a l  (yX_jT t
T j_j_ÿ ^ L a j LS 4_> 151 J-J
; û  a _ i l 3 _ J y _ o  I j  ^ U j U  4 _ >
?  J _ a  ù  pv L p  I
y-jL^-LJ j l  
T J J — i  yr-' L3 j_J j
J J— fS ! j—>
( •Uid-S' I " ' )  p J  (jl-o
o J _S jj-flT  J y-C J—J  (5 I— » 4— toJ j l  0 L _j^ j J  o^sJ->  Û LLw I J
Qi)j J__;> . « I «1 * A j - i  j l  (iLjjjpj J  4JL^ L_j J  LSLo 0 L j j j  . Cw I
4___ ^  Qi) j j  >  s  J— B> d y — 0 u — j j _ i  I J  J I J J -L S "  y _ o  0 J LJJLu) I
. Jt J  J  I j Ji) J y _ j  I djus ^  Û J  I—3 j Ù I j  oI—j j j t s L f t  LÂ_Jj_%_)
p I K_j_A L -^O SL>- Jui)_j l_J J  y-* I J
j  Ui______ul I J j -J  I .  Ù j  I JL_j I y - f l  (D-S'iU 4_J I J  Ù JJ> j  j_ j I Jj>  j l j T
p j j  0 (5 L .^„.9j-p- o j L j j i  4-^ d y _ o  dJ—J j L J ' J _ U l j - >  4_J
. Jl___j_«_SLj J j  w  wLj j . l —ul y_o ‘LS' jjLu) jjD J lLJj L j J_j Y > >
I a>__4_^  J j  j-oT  y _ o  I j  4 -L e ^  (jL ^U L aüIj) j l  pi d_ j^_R
I j ___ 9 (J J_>jL> j  I  Uij a u  L U  t5 La 4_«nJ j  I JÜ JL J ydUi) U_J L_J
.a J _ i iL j  j  J j w  J J j j - J  y ^ J _ j j  J   ^ L j wLjjçK-j
?  a_J I j  I J  T JjLjul I y j j  j  I 0  I—J J J  I J~>  { "I
?  J j - ^  J J  L_J I J  t> I—J J J  J  U» c â ^ j - % - j  U "J j - >  > J - >  ( ' f
?  J  L J L i  I y - J L _ i _ j l  4-> J  J - Ï  ( j  j__j I J _ >  j  I J  T 4_J g ^ j j_A  ty t j  J ^  J - 3  j
(  4 _ oJ L ^  'i '  Y )  ( j U i
Cy (Y' 4 .  ) D  So «< i j  L_J j l  J  J9-J-S p  L K J u »  J_J  L j  L a  4 . ^
Ù J  4 ^  J_J»jLS ( jJ —<Ja_o 0 L f  j_ 0  J  JLJlJ S  0 L§L_j Ù j j >  UL> J  CIm) I J
jjyiiJ) J-JJ . JLLLS" j  Ô T j  I Û-K) j j ia j>  (j J  4_J j  I— J l _ ^  J  I j  wLui
4 j j  I . J ^ ____0__ Û__ J L e J  I j  Ù ù j_ J  L e ü I j j l J - o  4 A ^
j_ J  I ÜL^ ju >  p  LK_La JJ& J  J j - ^  y -o  4_ > j_ j L_a_La 1 J  ^  I j_ >
J - ^ ^  j j J  J — J . wLL^ ^  U f J f t l j  J  j  I La
J  j_ J  j_o liJL» l_ j < lJ Luj 0 . i j - j  L j  j j u j - j  JL j . j  j _ j  t i jL u o J i  JL j uLo L à
J  I . OJ_S’ 0 J  J _> J_J Ü----- àJLJ* 6 0 L> j  I ÜLC J_^ 4_J 4-S^  J  I J_W
J  J — W 4 .— ^ (X
. JUu) J  0 L L S  I j w  j  t 5 j j  J -J  < ^ j- j 4_J_uL^_2) ( ^ J J j e
?  J_JL_$ i_9 0  I ,n ) ( j  I— ) L_J_> j  I J  3 -5 -^  p  L L L »
? j_ii j_ ^
\ v
\  ^Y ) pjÎLÛI (ÿ_i
j i  0 j  üuu} ( (jJLf bL-LS' û S  JJ> ^ J u i )  j c c  j  j  I yrU L^U j^p 4_S^  Lj? j
ji—oj J I J—A iiL-J Djjj 4J> .O-jLo-) 0 j_>j 4_? ojj_J
. vL_>ï ^  <<-J ( jM > j 0 > ^  J « i  0
4 ) j _ J  j  j _ J  J __L >  J l ___jJ  J — a 1—0 I . JlU uuXjd tÂ J L i j>  L j â l  J L L ^
J  a .  J  i  S' Y  ( J - ^  I J  L ÿ j LoJÜ> L u) J  cLa 0  y-o ^  j  p j s  J_j JLâ
o j j — ) ji— 0j  J— ul is 4-k JLj 4J> j j l o  jjj_3L S ’ liLj o j j - J  j w ) j
o — u) I J  J  UJ> J j w  L_J j  L_J t i j j e  4_) juo j  j  I y_j L^Alp . Cuj I
J_u)| JuJ J  0 4_S" O j j T  y_fl a «w  yr-;) L ^ J U )  J J-LS' y_A
y-J) (J I j  J-J  2. I J..0 I L ^ J - P  j-J *  *LJ . 0 > â  y-« LM J ‘LLu)>J
j l  s u  i5 I_l_R_p 4_j J  D 0 ü lA J j_j I "Lw_jj - J_Lj>-^
iS J J  I J  I-s --0 I j_J I L j^  0 J_u) I J-u) j  I J—L-6-à-J I 0 . uLuI I j  0 J  JJ>
. d J ü U  ^ - 0  ( S j i ^  0 j  I j l j  I J  L K _ j 4_Jj_J j  0 LXJLu) 0
?  J JL _ a  I ^  j L i - j l  o j _ S  j j  0  j  J —I ù i _ ^ j  J - L >  J _ i  I j j j  j_A
T ^  ç5 t o j j — 1 Û M J  (''*
?  J _ L _ j3 _ ?  4_> I J  o j j _ J  û y )  j  £._9 J - à  - Ü a .J . J  ( V
f j j l j  ■<-?■ o j j—> ÙH’j  ( ^
9  J  3 _ i  y —o lS J ! -S  0  j  I a_J I ^ j s  U ^ JL u ) 0  4_>  « l_ L _ ^  J  4_ j  j  1 j  j _ J  ^  I 3 —0 1 ( 0
9^3-6 y-« J J j ' j j - J  £ ' J-<'' (''
4-LSLj
« C L S L j û -  'I •
I J  > r > j  ' j j - H ’-
a lJ ü p  0»)
J (S J J  J
p j  :> J  J j  1 1)1) iL.^) 4JLSLj ô  I j  > j j  û  L o -L ^
JU jJU u e u p i Y > ( J j L ^  -  A
4 _ J  L % _L ia— Y Y J  1 U - i i } - Y 0 i _ 5 - Y
u  j h j À ^ -  Y Y* i ^ i J  i - Y < Ü L à j  - Y
J à_ flj> - ' Y & (jUi) 1 ^ _ > - i
ü _ j  L p  J -  Y 0 J J a j J - 0 J L c l ^ -  0
q O ^ - Y f _ ^ J à _ 5 - Y y ^ i j  0 J - W - Y
g _ j  L i i -  Y Y 1 > > - Y a _ j J _ j a  t j - o  - V
J - i  L e -  Y A A L ^ u a ü l^ - A
ü 4 _ 9 l  j ^ , - Y S 1 Y
iJLR_l_-«— Y * J  L s t ü ) i J > “ ,
{ ( j I I a p j i  j  J  j  I yi)!:LJ) . J _ u  j-K _j - c S - i - J i  I j  J - j j
; J  j  I (ÿ-fl
 j j  Cjl> I j L J  y - U ^  i l  . J i - j  0 i  u t L i ^
J  p _ L x _ o  . Ù I a  i  I 4 _ )  w W J_P- P i - L c  u  L U '  p J i l — j a_£) o 0 j  g w j - U
. Ù i _ ^  ^  U >  o j  J  a  J  c  i  ù i _ j  0 J J »  U b  I J  j t —51 ^ l _ j ( ) D j . 5
. û iÀ _ j  ( i & j  j _ J  l i  I i c  i  I ^  I j _ j  (J) J  a  l—i
: pjj
J - J j  u  ^— 51 i j _ J  *1— J I— ' L L J T  j  I J _ l J  J L j  4 J L > j L ^  J Ù
i  L À j j L j  « i ü s j L J  L ^ j u i "  J - J I  " U - l r Y  31 . J - L L S  ^ - o  p j _ f  I j  L ^ ï  o J j A j
. ;s i -S )  ^  4_^ p A j j _ j l  pS^ J:
ùT i  a j i a  V— y— W W • J J-^ lU-J vlU L j-Uj
( i  L a  a  L _) J - j l —L «  J Ù i J  I O J  ( 3 j 0 _ 5  i i j  C w t  L & L c  o T  ( S j j. jJLS' û_flj L_S_o
( pjse-L-J L j  4_J L j ) y-Lx-O-^—) (j^_oj I
Ù I &P I ( j J L ^ l—j i3_ej-w
o ' l n o ' t V V H Y ' l  
' t I o o Y l Y Y Y I
V o S ‘l ' l o V Y Y ' 1
^ ^ T o Y Y o l Y Y
t s j - ^  
J  ^ A)uLo
CiJ:hi
LLili J J
jj_oJ_3j_j
( t i + j - i — H l j  u - ^ j - J - u
Y (
dJ j-5Lux-o
j U i U I
O fixât I .j
ÛL-0 J L_2_o
( j j ^  Q d ^ j  ^ j J  < u > J ^ ) ^ i s  0 - m 3 * “ £
^ I Ù (J,d_Li3 
J 0 _j 0 a jYY  
JJJjJx J^uC
j  Lâ-o J 0 L^ 
I J j=u) Lc Lc j_u) LJ
ü LaJL^  4_2(_â L> (jiist-Lu)
Ci ^ uui f J L_o
jL_^ , tiuüii J
è.L-J f J j j  aJ -H
J j J  , -i Lj  ^u>>u) f J j j
J L_f f O j j  ,o L 3  ,ul_5 ,J| 0
J_x_o |3 juLj I
pu*) I—%_o
j l  j l > l
«UtJLA
p ^  ^  L j L-Lâî üLo-LS" û
J-A ^ J -4  (
I
4 J u ^  Ô LJLuW^
C u ^ f  jL ^ j L L u )
0 a J Ü L J > i î  fCJ ( 3 - ^
jJ a p  ^
0 JL ^
J  1 111 -fl ^ l«lti-J
I L i  L_> f J L >
\r
-9 PJ I a ^ 1 «L_J I—J I—J lJ L-<k-X-^  (J J—J I
p-O-tAJ)
>uaJÜg (JuduLw—C
s H  W l
j» J  LJU) ix : t J
Ü J  1 j - b (Jj> Lu3_4
j l > i > l >S Ô jL^jLo
cLLLjLo J b U .
ÜLJ LA_j AtJ»L£:
j a J u J 2-L ^
a J J L o 0 1
 ^  ^ ' j J  ^  L_j p  1 1 U-ÿc-uL-d
Lg 1 4-_Lr> >-J
L) b l - c  Là_) (_9j L%JL 1 0 I Ù
la a jL J
p>uJ ^ i I »L_j L j  uud W JLo L L â l JLo (j J_j I Y
tS L-ft 4_J I f j  I—L> J  Ù 0 (5 La «L> L$ ^ J
J iU lJ ju} tg La 4 - i  . J -j I o J - ^ j j  (jj>>
t5 I 0 j _ j  J - J  . wL3 I o ù j j ^  ( jw j_ 3  I J  La < L > L â L _ p j j
J 4 J L ijJ f  J  L_LL-fl «Lj dJLuL> j - j  'LS' p ^ L j^» I j  
. Jj-S" ^  j l  j > J  üj> J  Ù «L> L6  J_LLj (i>u) 'LJ
j _ j j l^  Lq^  jJ L L j (j L> L _)L j : pA«J>j ^  PJ J  •
ÇûLuJL  ^ JL^ O jJsL >
1 0 : (JJ L_0wl_5 J I JUi-J
(j J jl j-> (j I—oj cUJ—Æ
CxsiMi Ù jwjr
L=j éjuuj L j lJ l= ^  I L—> q  jL j I A
pSeJuJ L_J p
. ^ 1  43jujU_j Lo a£  CIujjI c3*juj J  j j j j j l j  (JjuaLa. Lq (jA /û
Aj  ii'A^ (Jjudj 4_&^Ajl U 4J^1 _^5Lû 0 “^ ^  cly^  Lc
g A-x^LLuo ajLmi^  Aj)& ^ 9 ^  a j  Lû a £i (_^ ! a I u u j  a_j\^ .j  . ^ jjui L liil
. CLlliiI j, g^ic»
j b — ^  J  J  * j j W ^  J  J  Liui
— ui^A-û j J  A £ (Jjlj l  j A  :A j I ALoi_jj j l  (Jlj2 i.l jA  . A ^  j ^ A j j  oALui
A,lLu ^  lS ^ J J J  ,A jljÂ £  ^  I j  A j i .  J  0 * JJ* ^  ( j l glL ^ I A i A i
j j j  1J  j j j  jA (jji Ajx J  cLâj ^  c 5 j^ j^  'y  J
A i— ^IA j ^ — =w jà. J J  ^ A j J  lli A ^ j ^  c > iV ^  c J j ^ J  y  pA j l j A
Aa^/lc. ( j lA i^  j t  J j l  ( jA l j i  J  (JblAluj) J  j l  J j l  Aj . A i^  Ia^  Aj J  Aullj
^jlAAjâ. AjJ ôAui A ^  Jl ^  c ^ y ^ y  Ü-^JîJ Jl ^  ‘-^1*^
c r^
W o  : 4 _ o J L _ ^  J  I JUL-J 
• i i^  ( j ^  I _W" Û L_o j
(j J—il lIxJ^c^  OjwiT
UL-JUn...^ v i)J  J  0 j j T
( _ L -L ia _ 0  d J j  J  I _^ujl3
J  <=L^ j  I 4 _ W )  lS  L a  J - j u J l J  j  L S L J  I I—i L J u w T  (_5 I _>—J ~  'l
O j - f f  Ù  * ^  c5 I
L j l j - J l  ( J  L a  j l  t 5 J - # - i  - W  J  ^  ç f - j  I Ô ^ T - Y
S ' J  3 — J 0 J L _ i I 3 _ >  ( y l j  J
J  L _ >  (3 L a  Oil I— I— ) ( j  J__L_W3_ j  j  I 1 j _ >  Qii J  wL-i) <Ül 1 Ü L _ j 1 — Y
S ’ J ^  ( 3 j I a J j _ >
4 _ >  ( j J _ J l 3 _ >  y i i j  Û j I j j A  j O  ^ J _ j j  ^ > >  ( j J _ i l j j _ ?  ( 3  I 2
S ' J  I J  ^  p L ^ '  i ^ L a  J  ( W
L_j LjljL-o LÀ_w I Lj j  J_j I 3->~ S 
J  P J
CJjJüUw L^ Al
«L-J jA CLilA jSCfl:w J  jA j  j j  OALLS^  ^  01^ jA
ûy’j  4  Ij O l5jl j  ^  Ol^ i j j j
■ j^lj **^ 4" (L <1)IS^ AjS «Ü 4j OAj S^  jA
C r ^  • OaUp O J U j Jl .A ji jV ^ l Ij <Jl  ^ t^b- j,jS^ A jj
cs"^  Ab ej\j?-l J uT  ^fjj^  jl Ij ijrp*^ (I-®
.bXAA L^LüA *y J (^j^A Jl j l  jA ^^1 j^A b l^Àa jA J?-
Jj ,-y---^  (  ^Ij Ay- b .AjJT ^  L^A,A Aj Ij yjbj :lSL^
I^wü IjlAo J CLüiS' JjAj5^ ^  J^y Ùjjl3 <U aT OjbjA
W  è  I  ( J l )  I o ü L _ S  J  I J _ j ? _ j
• ( j J— ) I 3 ->  j  I— 0 j  lI)  j__o
Cxszui£) 0  J _ C
( y U a - o  d J j  Ù  D j _ f
( j J L k i —0 v i i j  Ù Cj'i I 3_juj
?  WutiLW— ) - L iJ  ( J i J - L ^  A J  I J  0 1 ((p) J _ A _ ^  ^
S ' lW  £ > A _ 9 _ J T  <!_?■ 4 _ j  ! J  Q O _ j L _ j j  j J i j - a - Y
— j '  L _ >  j j _ « L 4 _ j  J j _ S  i j  Û 3 _ J  L _ 9  « W
S' ^  J  L i _ i j
?  J 3 _ j  j A  j _ S  p ) L w  J  A 3  I j L J L J j - ^
{(jl_jLuL_JA p3_w) Ci L-oJLb J — 1 *
‘ 4 3 j 3 I  — j _ J J,__ J "i > Lj_2u>3  —0_l_>^)La “  j _ â  — ^_93 _ j — g Ja  I__S_j
' i S J 3 j— — J— — I— a 4—tiJUUJA — I j —.>■ — jJ — xxh-o —
J!)L2jlu) I — -  A j Auw -  J  L_sJ—e — j _ j j  À —ULW LJLo ~ I ~ 4JLAJLc
U iil U  (5Lo «UJLjj
3  —3 t3 I— a 4—jiti-J j l  0 L j 3  J  j  (y>SJ-> j  ULuj I A
yu 3  J— > i3 AJ— uL-j A 3 _> j  I LKJjAJ 3  4_JL^ L j  j  LSLo o L j  3  j  . Cuu I
. JLft A I J  3 1 3  J-LS' ^  o a L J j L j I
p j  L ^ )  (3 La-LS'
Â-JjJâ — 4 -2$ j_J — ^ L I Q '>
4— LA_L6 -(^ J J J— (2) -  j-b_R_  ^ “ j - j j - J  4-JLj-uju>j “ (Jua I 3 _>
4 9 j Â I — JbL^JLu] I — ÙJ JLwW "• J  I—flJ—o — j _ j j  6 — I
t-Lu> LJL^ “ La 4jüuluj A
L J - i  T I—j (jL* «l LSLj  a
3  n.. uAdJ ÙJ-oj ISSJ 4_j CWJ> d J 3 A  J-ojf j l  yr^4_jj J  A
j  I 4 J—u) I qLJ J—> ,_jJjlJ L_j 3  A 3 _J ts jux> 4-îüaJ j  I J_J I J-J j
. A Lgj jjii} j - j j  L-fl j_>
( ( j  LJLulj a ) Ci I— a ~  *1 Y
o  I j  p “ Ji-> L j  I J  p j-p  ”  j - J 3 - J  — D J  Lia, j  3 _J— L jL j
^  « I "I '* — ^  .a. J j- lo  — 4—3 J  Â I — u  1 jJajÂ I —û u u >^Lj —4j Cj « 3 —u u j L a-o
La 4_ w _ ^  A —(j _ j j _ j  4_ j L xjÛo j  — <_Lo L j - t i  j j LLj  — I (j_L_AJa_o
t Lu) f I ) (jLo «LL^ ) A
3 O jpA  1 y-j (jM>j ( 3 3 J  *Lj C w j>  ^  j l  ^ 4 ^ 3  J A
J  I 4_J__A L ^  I (jLj) J — >  y - d J  L j  3  A 3_J i5 ju aj>  4_îüa-5 j  I 4_j I j_ J  j
. A y_« JjuJ J _ j j  L «JJ>  lÀJLJ
-- ,t~
#

Appendix 2
Goldsworthy j j J i y  4j ^^yjcJUijA ^  UojjI
( j b j  4j t^L -o *Aj 5o 3j  (3u
j  J_ l^5 ! y jljiy y ^ -a  dj j A ^  b j
.aJjj^ A ^b , (jjlfi>lju£jjj àS A;*-i5* ûaLûjl»jI j^L^lüS” jl : ajJL L - \
y  o J l* i  j j l  dj ojj^ dyassonance^ ^ l / l  ^L^Lif
.AJjIa A ^ b  , ^ U -  L^hbg^lg y> <xS Pj j j J jlSa Ij (_gA jl^  =^5^^ -Y
d-ijlA kwS>.j Lj (— ^A lA-L^  / ^^^Ia-<—>-uj ~Y
j A ^  kdw jA  lj j A ^  ^LaJ JILj dJLtS ^  ~
(dwjl «-So j l ^ A A jlIL« (_^ lft>dJ^ -<}j o A j^ ^ jjjA  dS" Ij ^_^bdjb j j U  oSo
,A jj^  p li A j y ^  jU I  ^ L l x ,  ^13  L 4^  Ij (^jJgLoaJ Lj -  
.aJ j 1 jj> l O j ^ o 3 j j  I dj Ca-wjI jSLo-o «dZLÀA «-So ^ 1  ^  Ia-^ U (( j g j  «—So l«AwO? 
jA 1j L^l 3 AJLlS^  l«A^ «JûgJv^^ jLcI djLi-o _^^ Ia-03 Lj dS" fL^^l Lj ^ 3l«aJ dS" <C_wjl3^  ^ A ^ j: j l  jl
.iAjlS^  jj L«jJl i-jbiS"
b a d  Lj l«Jkjj£> (L«oL> (-SÔ ^A3«Aj3j<o^ g^^  l A ^ j b l  «—9I j:)ljAiAj3J)^^-4jLc I djLj-c j j j l c i  '(^lA-iSf Lj Lj-«oI
:A3J) d Z ilÀ f
tiS idwl pl_yol ^ 3jox.« d_^ oL>^  <dS" (^L> Ia*js d_ -^> dS" aj5”j ^  ôW  (1 9 9 4 ) P ick e iin g
L 3 ^  doLi-« j j  j l p l  l^«A*d>Lj
« d ^ L j ^  ^ A y j j l  3  A j j I j  j ^ i y i L ^ j A  iA 3 - 0 | ^ .  LLvjI d_ j_*j> jA  « L ^ l  Lj ^ _ j A ^ j l  d S l^ L o j
,A-^ y [ Ç«A-0 d_A_A,AjA j l —*j—«J jL c -1 ^^ liA—^ ^^joL—jljj I j  pL*—ajI 
.A j  jIa  A ^ b *  ^ J p y ^  ^ ^ L ^ J> l3 j j  d T  ^ l ^ ^ J U b l  t y l J t l j l  j l g l
LûLcô jA djLûlYl j^j l^LwuA
j j  j l i l  j_ç1aa  ^ -1ao5 ^ j U  -  ^
(5 AjJA> j l f p l y l  L jJ$LaJ j ljA  d f AjjIa Ij pL>jl U_ij «6 " ‘Sî
.a-aT ^  aI^ I
.A J ^ J j  f  g yJù / b /  (_g^lA-^ L 1 ^ 1  d j)Jb  dS^ O j 3 -ê ià jI d j  j L ) l  p L-*->1 ^^ jlÀ jT  j L c
C h a ir ->  b air  
d e s k ->  b e s k
dj IAaj5  LSÔ jA  j f  diLs»! 1j j ljA  d f Aj jIa Ij ,_ÇjL pb^l A..a9 LoLj d f A^^Kj ^ Ag-ojl dj
.5  ^ ‘^ 5-?’^  AA3aaAS jb l  jA pL-ol pb j^lgjA df
desky b lampy Jbu ^ I^jj
jl'A.-S'A^S' ûAui d i^bui (5U>d^l5 jA jIa «uili 0 3 I3  aI^ I -T  
.Ajjlgjkj C— il oAJÔ dIL>tjLJj , jA ^ x i  j  ^ I^jj dS^  ,_gjÜL-JTAgS^  d^ls
H iim p ty  D iim p ty  Jbu, ^ I^jj
CwjA jl ôj!  ^ (_^ b> A ^ l y  ,_gjAgx,j] jl 3  AjjlÂKj j l l f  d^L5 pJ5 j l^ j l j  iA^l^^u Ij j l  Oj^A
H u m p ty  d u m p ty  sat on  a w a ll J b u  ,^1 jj .ju f  jj Ij diiéj 
.A ^ ^  jl5b fa ll ^ A 3 xijl H u m p ty  D u m p ty  had  a g i* ea t...
c 5 jt/
;b(_5 ^  j l f  jl 3  i5 j^ jlS o  b d^ls A J y -  Y
dj i2 *A.)l3^jA j dg d-jjls AJ3 J (^OjL^) |^bl3 j d5” A-çjujj d_?c^  j j |  dj Bail
.C—»1 jL j l  j l  ygjb jjlg <JU-ol jAob j l  «2 o l ^  
.aJjIj d-^ Ls A_o3 5 ” Lo-wJ dS* (_gbjlg b dS" A—S^ A.J3 J (_ l^ojlg A-^ig^cj jl jl
.jJjb d^ls ca t b d5" 3 S0  tSbjb  Jb-a (^IjJ
1
f S p p i  ‘ AoUj  
.aJjLj d ^ ls  o f  L dS" 3^0 i^ lûjlg  j l i - «  ojljJ
d ^ U  ,_ g -oL i iL - P
,<ju-ol d ^ l 5  H A T  L C A T  LI j l i - a  j ^ I j j  S a j l i —a  d ^ ls  pja a jig  Y Ll dS” a - ^ j .^  jL».^ j l  
.jA w l d J I i  (tjü C O A T  L C A T  LJ
L Ia o 3  i ^ A i j  d l 3 l o  - Y
i-5”A3y  j l  dS" C —ol j j |  pjllLkAijs d ^ l s  ^ ^ L o l j j  j l S ^ j l g  (_gA Jj dJgjLa d5* AAA^^gj: ( \ ^ ^ Y j  B s l l
.A A iL  djLi-a dJL s (^ I jb  d f  A l f  ^ A lJ & g j f  (\JZ) L Ij jig  j ^ l g : : ^  
. a j u lS " ^  aL  3 J l T S j  jl3 jA u  j l  j l { \ \ K \  * W A Ô  ) B i y a n  3 B r a d e l y
ttJU-ol ( o d d  o n e  o u t )  _^gSL 3 AHA^A d -j ls  pcJb 1^1 (_^L T tAg-Ôg^ g-* dSljl L&dsu dj jjg -a J  f  ]
^aLoA-w.'! d-i-Sls .P j j3 ^ /3 j  «—So 3 d-cSls j J 3 ‘^ ^ 3A j l  dS* A 3 0^ _^<r^  aL^->— j  gS^ 1^ lA d ? ^  A jg ^ jA
[ A 3_w
( Ci—^  -djl3 (lyA )AjI.AJ ^ l3> (i)J>  d y  L dS Ij AjL U d^ j l  >-So3 *  J
.AAS" «-^Lxlol 
d - j l s  j j U s u  - A
.A jLS L—jL zL o l ( (—/«—ol d - jL s  I—9iAû Ùj ig  L <dS” I j to j lg  T* j L ^  j l  «Ajj-ûlg^J ^^jA g^cjI j l
[ d o g  /  c a t  /  b o a t  1 Y c -^ l d ^ l 5  ^  C O A T  L ojig ^IaT JL lo  ^ i j>
VL jA  dS" ^_g«Ao d Jg ix s  L A j g j  i - f l J lS o  d j  vC-j—o  d ^ ls  A jg j j  jA  O g U â S  « - f l j5 o  o 5 o  dS" C — -o  j g b  j J I
.AJbA ^^y)L o i0 > l A g>  d j Ij'^ ^ jC L o  d jâsL - iA C  û jL C I j l  d j
jg .^1  ^^Jlg j I— dj  ^^jjjA g^ dS” «A—S*^  ^  a I^JLmL o  I j g i j  d—j l s  û jL jA  C jg L jlS  ^ ^ A —Oj j L j -o (  \  ^ ^ V ) B a l l
.Ag—J^ g^^ a OAgjsl
d-l JglAlC) (a
jA JgliJCLo ^Ig t_So (b
aLÔJ jlS^AgTjA I AJJ — 6 L ^ lg  jl ^LcS aIaaj ii-fLllPco jA jglACo ^Ig Y (C
AC—J6 JgijCLa ^Ig jgA j L AAC—Û ^fg \ ^ g U  d^ y g j L ^ I  j j J  jjLo Aj Ia Ag^g (^y jjL ,
.AJLA—A ^Ig Y t^ ljb  dS" L AJA_—A CjgLâS jjL ) jUL-jI
jl  oALftlL-ul AJL^ J-lg-o jSLo L ^^ gYd-^ sLs jA jlS^AgS” jS\ dS" Aj5  ^ OjLwl dZSo j j l  dj (^ ) B a ll
J5-*^ j ls 'j ig  {^AJ—Agj? A lS "^  ^^LaJjlj Ij j i f  jig jA JglACo (-jlg-£>! dT y g y -
.AgC(_g«
IAw-s» jiU aJ
.AgC^ _g.a jlc-1 (jglAu? b ûjlg Y—Y jl «-SL I^aY AAA ^j^a-Jc-ÎJ dT A-^lgJ^ ^Ag^sjl jl
j j J  Agj j U  j f l  C A T  /  S o a p /  S u p /  S i n k  :Ag_i,_g.a S  ^_ l^A-  ^ b ojlg ^Ia T  : J b u
.A-AY jIjSb Ij  jjg-iaj jgA j C-JL*i g A^A  job^l jjgLou b j J j ^
.Ajg-i^^g.a ^ j J j  |^ j£?b> (_ l^A-a «-SÔ b dY jig AJgj — ) *
.AgJj^ g^.c ^g ^  k  ^ I a .^  b d5" A j ^  joU Ij 0 jig \ -  Y A ^lgd^ ^Ag/@jl jl
Y b dT A g C ^  O n s e t -  r im e  dj dS* ._Sj j i f  jig jA B l e n d i n g  S o u n d s  -   ^ \
.AAjf j l c l  j^lg^LoA dCg> 
.AjbujkJ <Co-iY I— g AaY s_—-A*jJ b Ij I—jlg->^ l dY A-^lg7u ^^ gjAg.cj I jl
.jL**j dxjb" k_Sb j j  J—j / Ot/ /  Sp/ A^gSo jb_c o^ljJ 
jlgJTLQ-A k_So b dS” Ag— (U OllSCt- 1 11116 dj b?cA k-Sj jlY jig  jA Cjlg-al «—- \ A ~   ^Y
.AgjvJ|^ g/Q jLc-1 ûaLoj
.AjL—J dvoJLY i—Sj g A—.S* I—-i^ A^ jJ j^ «A b Ij La IA—£3 A—AlgPtJ , y*A ga  ^I j  I
/  l l /  + /O t /JL u, ^ I j j
4
i t  JLLo .P cS  Ij ojig f a m i l i e  d f  a u l Y ^  dj B o w e r  g J e n k i n s
f a i n i l i e
J k Ç j^  (_g jjg -a j (_$LA(_gjLaJ_Alj ^_^jl5vl*oA Ajlgj^^gjs j^A g^ojl dY ^^gAljgS” (_^L^Li_-o1a jZ w g J
(jÇ J —y  A Ll ( Ç I j j  d ^ j l ^  J  A A—S'j i—S .o S ' d j  I—j—j I Li j l Y  j Ig  j A g * —i j J o L ^  d j  jA  A—S ' û A a I—wS
A ^ b  Ajg^ j l f  jig it fa m ily  y  jAilgj- jA cojSU g Ijlo? j - j  o n e - to -  o p en  J^LCjl v c ^ l
.AJA5",_g>9 jS" j->J
: a J a j f  Al^_ALo J e n k in g S ç ^ y jb A o lA  j l ^  ( 1 9 9 4 ) B o w n ,  J e n k i n g s
K i t  t h e  I n d i a n  a n d  t h e  p it .
K i t  d u g  a  p i t .  K i t  g o t  w o o d  f o r  t h e  p i t .
T h e  w o o d  f i t  in  t h e  p i t .  K i t  l i t  a  f i r e .
K i t  p u t  m e a t  o v e r  t h e  p i t  t o  c o o k .
K i t ,  s i t  a n d  w a i t .
K i t  t o o k  t h e  m e a t  o f f  w i t h  
A  m i t ( t ) . k i t  b i t  t h e  m e a t  
K i t  s a i d  it  w a s  g o o d ( p . 3 4 )
/ w / ,  1 / h / r / t h / s h / f / s / n / m  J ( 5 ^
L— 0JIg «—So aL^j I jgta * ^A — 5"L> )j. -^*-—-a j —P ^^!a—^ Y —-A^ j-^  1 Y
ûjlg Aj g^j Lc—«.u dj ^^ jj——_**> g A— jJ Li «—jIg—^ I 0 jIg «—Sj aL^cjI (_gljJ dY A—-Alg.?CJ Ag.Aj I jI
(  L e w k o w i t z  ,  1 9 8 0 ) ?  C c - ^  ojlg s a y - c - a - t  A jg ^  dS" A ^ l y  ^ g^JAgo^ jl j l : J l i o  ^ l^ j  
/ p / ,  / b / , / t / , / d / , / k / , / g / J K o  .JJg-i^_5-o j ia l  y C -w @ j^  o y i  L dY a ^  Ij ^ lY j l g  
.k A u Y ^  a I ^ L o  ^ j j -  g o A j j I j ^ l ^  ^ j b  ^  ( W W )  T r o y e r  g Y o p p
jY ig .o j]  ( O b l g ^  JL..Ô ( 5 ^ )  tj  dJgjLa .-So jK jg j) j l  t jSLs d >  Ajgjs jA  j j s
.(ojig jA ly;^ {_çIaIa.o3 ) A J J T djiji ^ j - o  .-So
.A-aY aJ A  djlYlAL> jg la  dj Ij La Iaos j l  v_Yj jA  /1 (/ -  / o w /  jb u a  (^IjJ
.JUoL) CjjoA AjIa jA A  jA jXjg-ojI aY ^b d j b' AJLJlY jSoA So b Ij o lg -jS > l Job  Ia d j ^
j j  jlcl ( I^a-jS> dj ,_g—> jIL-jA — \ Ô
o jL j |jw9 joIaY  iA-ogY|^g-o Lo-C dY ^  I f  jig  j l ^^ gSo j l c l  jA JugSb Lo-Jj dj JoJ ilg :^  ^ A g .^ j l jl
.Ck—ol
c a n  , -  a t  :Jb_«
oj o A— ) k-9 A .>  a t  J  A d Y  A j  gJLwJj C a i l  j  A Lc— J I j  I A—^  jûIa Y
^ 1 ^ 1  (^Ijvz, s u p p l y i n g - Y Y
k_SÀj> A ^ g Y j ^ ^  L x J j  d Y  ^ l Y j l g  j l  ^_jYj j b  b j A  Ia-.£» jo Ia Y  A j g Y j  bo-C  d j d Y  A ^ l g Z ^  ^ A  g .^ j I j l  
. •C w j l o A C  ( -3 A j>  C a -  j A  d Y  A j g-Lw^^gj) C u il  (_ ^ l^ U ijA  I j  ^ ^ Ia - o j  dJ> LqAo J b - a  (S^/ i  C o j. j I  û A -C
j j j L c I  j l g ? t o J i  d jL io  ûjbjA C jg L â S  — l Y  
ûjlg j l c ]  jA d j^ l  djbtwo (^1a-i3 b j j j  ojig Y b T j l  i_5ô joIaY AAA ^j<a-AcJiJ dY A -^lg::^ ^ A g ^ j l  j l
,Ag— j l c I Ag— a 0A—*-*.«j i—9AA
c o w / h a t / b o a t  A g C ^  j l c l  c a t  djbLo j^^Ia^  b ûjlg ^Ia Y : J b u  (^Ijj
^^ L^ Zul jIgctoA djlCJ jA CjgbiaB — \ A
ÛA-«-k. «o i—3 AlA  û j lg  j j b  b  j A  d.^zj I d jb — a ( ^IA-oJ b  j j  j  û j lg  Y  b  Y  j I  k—S L-o Ia Y* A —■Alg.To ^^gjAgxijI j l  
j b b  A j g C o ^  c a t  j b b  j A  d jijo l d jLSJs ^ I a - s? b  û j lg  joIa Y  : J L o ^ I j J  . A j J k l j j ^  ( j ^ ^ i  Ag-Oj_ga
d o g /  h a t  /  c o w  .a j j k L ^
j . C —A?l ) J b _ a  ^ I j j  .A A A  j j £ i y C j  A g A ...O |^  ._ 9 A A  û j lg  Y  L   ^ j l c l  j A  I j  , ^ l A . - a  A - ^ j ^  ^^gjAgjajl j l
. c - o 1  ^ I a Y  m i n e /  m o o /  m e /  m u m j A  d Y
( A j g C ; ^  j l c l  w / u / l / h / f / r / s / n / i n  d C w g ^  ^ l ^ j l g ^ ^  b  d Y  A ^  k ^ b L u I  Ij  I f  j i g )
ù i P ^  l Y j y i l l  j_^Ia^ u - a y U  - Y  ♦
.JkAA k_9AA ûjlg \ — Y j i c i  jA dY Ij ^^IA-u3 A-^lgJ?tj ^^A g/: ) I j l
Ij ) po t/pat/pet/p iitc-ol I^aY A ^ g c i^  jlYjlg jJ jA  dY Ij jCL-Yd JLLo ^ Ijj
.J u jY  ^ lY ô ü i  ( g  g k / d / t / b / p /  AJJU A J g C ^  j l c l  O lg -^ I L dY
j j  jLcl j lg Y c a A  OgLflJ , «a -Y u U  - V  \<_/
(Ag.*»,_g.a ûIYj ,_ g l> U -—!>Ig o -o j i -  g v_n-IYj k_SÔ jlg A ^ j j ]  dj dY )
.AgC^^g-o j l c ]  O g lâ C o  ^ ^Iju c  b j J j  ûjlg  Y b Y j l  <-Sb joIaY  dY A ^ lg Y cj ^ A g - o j l  j l  
b a n a n a /  b a l l /  h o r s e /  b a t ? A j b  ^ g U c «  j j j l c l  o jlg  ^ lA Y :Jb u , ^^Ijj
Ab ( (  o d d  o n e  o u t ) )  <5 j j a  d J y  y i s j  ^  j l g i j u  J J b j  j j J  j l  B r y a n t g  B r a d l e y
.aaY ^
j l y ^  kCgli: - T V
Aj j Àj ^  j b b  C jgU C s ,_ g j la ^  b j j j  Ojlg Y b Y j l  « -Y ^ ljY  AAA A ^ lg Y u  ^^Ag..ajl j l
s i t /  d o g /  c o a t /  c a tA jU  ygJgUcc ^ b b  ojlg ^ la Y k J lia
j j  j lc l  ,_^ 1a-(o j A j Y  j - - i o l >  - Y Y  
, AAA J— ju IJ d-o-lY k—So j l c  I / ÇIA—^  kA—Alg^cJ  ^ gOA g.o  ^I j l
.g io  Ij « w iY  g jIa Y j S  J g l  PC ( ^ b ^  j g l Y I  4 C A T g S o  :JLLo ^^IgJ
-  YY
.AAA j - ^  Ij o jlg  «-SbjA ^ y C i l  t_çlA-0  A ^ lg Y o  ^ A g .a j l  j l
. gSo Ij d-aJY g j lk i^  11 jY-1 t  <_gb> dj jg ^ Y l  C A T  g f j  J l l a  (^IjJ 
^ I g  jb^gjALa v c U lY  j A j j  jlS b  b dJLY jA  j o j U l  ç^Iawo M a t c l i i i i g  - Y Ô
Ag-0 (_g  ^ j lc l  (_^L>  t_^lA^ b ojlg jS l s  b l A ^ j ^  J
.AuA^Y Al^A-kik  ^ JaJc b ^ ^ b
.AgC|^g.o ^j-kO t b C A T b l  /  AgC^^^a ^ j C i  K  b C A T  b l  :J L a  j l j J
5 M a tc h in g  -Y ?
p] ,_^L> L 0,1) Ll
.Jo_l5 AL^jaî-o Ij JaJLc L ^-oL
.A g C ^  m  L g ilt LJ L A g C ^  /g /  L g a tU  J l l a  (_ l^y 
^ y lg  jb  g^joLa j l f j lg  (_gj^jlYj I  'uJY ygjL^i ^s\^  m a tch in g  -  YY
L ^ L  iA g j j o ^  j L L  ^ !a-z3 I  û j l g  j S l i  l l  J j g K j  L » C  d j  d Y  A ^ l y  y ^ A g ^ j l  j l
û^yk L Ll L A jjÂ j^  jLL t L C A TLl :Jlia ^1^ 
^ ^ I g j^  L ^  ^  jlYjIg ^ j:/jlS L  L ^ 1 ^ 1  c^lkA^^Matching -YA 
chh i^ lkX-o L û j lg  jS b  Ll AjgKj U c  dj A ^ l y  ^A gajl jl
.A-jY aI J^ALo JbJc L ^^L
k  L L A jjÂ j^  j l L  / t /  L g a t Ll J l i a  ^Ijj 
^ I g  L jb ^ y*a  j l f  jig y  ùip'^ Lgl'^ 6 ^ ^
.AAA ( j ^ y C o  Ij dxJY jS l i  j i j l ^ l  j^ 1 a -0  A ^ l g Y u  j^ A g .a jl j l
?«— c a t  j j  j l c l  (^Ia-45 :JlLa (_ l^jJ
ûjlg j l  jULul k ^ lj^  ( c :c v  L c v ;c )  ^ ’Ag-ojl <^ Ijj ^ L L  L j j j l c l  ^^ Ij^
CiV'.C C—jljd^ _^^ !a-i£> T dj
ls-^Isa^ 9 iS^- CP'^3 (_glA^(.oYya_,) jJa ju -T  '
AAA .1^ —I !j ûjlg Jgl ^ I^a—^ A—AlgJtj ^^ gjAg.aj I jI
L— gat  jA jij lc - l i^ Ia-j:? :Jbo) (_^ ljj
j b  j  If jig  jA  ^ y i 3 l  ^IAo^  (oSLYiJ) jJ c lT  -T^
.AAA Cc—Ao Ij ûjlg jS ls  i^ gj l^ool f I A—g «A-Alg^ ’u ^^ gjA g_a j  I jl
•CL— Cat  :JLLs (^Ijj
k  L ^ y ^ l  ( ^ I a- ^  ( L C S l i J )  - Y Y
g a t  jA  ^ y z ü l  : J b L a  ^ I j j  
^ y l g  cjIa ,_ g A ^  j l f  jig jA  ^ L a  ~YY
.AAA I j û j lg  .-S o jA  ,_g jL ^  ,_^1a - ^  A ^ l g Y u  g ^ j l  j l
.Ck.— c a t  j A  , _ ^ L y O  ( _ $ l k A - a  : J L a  ^ I j j  
l 5 ^  LSi 3 x p ^ 3 p  ôl^j*9 t5 lA ^  -YY
L^^kb IJ  O jlg ^^gjLyc t^ l>3b*^ J I j l
g a t  i 5 l j^
^^^gXSlg g j Ia (_y>-*.a j l Y j I g  jA  C o lg -a l j^g-oLoJ k-Y-YjU g d -yvu lz ta  - Y Ô
ikAAA  ^ k^n k oJ I j  d o t Y k-Yo  ^ «^ IaIA a^j  ^ ^aL oJ A—A lg j? o   ^ ^ A g a   ^I j l
.a—lY j lc l  Ia- s> Y 4jS L ^  v-Sb Cj LoJY L 
?(^gJL jj^^ga  C A T  o j lg  jA  \>X^ •44-> J l l a  { ^ I jJ  
?kA lalA Y  ^ g J A o ^ g a  C A T  o j lg  jA  d Y  ^ ^ I a - j s  Y j l  L 
L o i a ^  L ^^gjLôlggj^ j l Y j i g  jA  Cj|g-£>l ^^galaJ « -S L lS b  g d - —jL>u) —Y Y  
.AAA jj£ a -J?c -iJ  I j  o j lg  vY .^jA  Iû1a-iC> ^^galaJ A ^ l g r L  ^ A g a j l  j l
,a-jlY jlc l  i ^ I a - s o  Y k^ oSU—o k-Sb j l f  jig L Ij p  
?AJjolkAY gl—ij^ga . g a t  0 jig jA dY Ij ^^^Ia-o Y J l l a  ,_^ l )J
j j j lc l  ç^Ia -43  k_9kA> -YY 
.AJlY k_9Ad> I j  doJlY <-Sb j j  j lc  I (^liAoû A ^ lg jk j ^ A g a  j l  jl 
. g Y j  k  l a l  g f j  O j b g A  ! j  j l  i  C A T  g S o  : J l l a  ( _ ^ l j J
<_9 Ôl> -T A
^  ij 0^13 Ij 3  ^ 3'
^  / t /  LI ojKj O jl^ ù  \j  j t  s l i p  :J ll/>  (j;Iy
j j l i ‘jl3  j j  la lju a  >^ jo- -T*^
JuLT i_9 jkj> Ojl3 jJ  Ij |ju -£5 ,^ 0  3^ ) I jl
. 3 ^  / ! /  Loi 3 ^  ÙJL30 Ij ^ 1  ( s l i p  S^i>
j'^  ’^ 1 '^  ûc-^k" -'^ *
kXJ-T 0^(3 1^  l»-X*^  *A_*_Al^ J^ j 3"^  ) 1 j l
k  3 ^  1 dj Loi 3 ^  b  l 3  ^ ‘ sk ip  ^  : J 1^  LS^y.
( S e c r e t  l a i i g L i a g e ) ^ 3 / > i b  - f  \ 
P i g  la t in  J l i o
3 La^ ùi \ . t^.-T j^isXvd 1—^3 3 AA&) I'^ -^ -’l 3*^  Ij 3^ 3^ ‘—^ i  g^^lkdjl ^13.7^0-^ dT »AjjJbl3.2XJ ^^*^3/0JI jI
.jliT  d iU sI / a /  
a m p  l a y  ^ 3 ^ , ^  la m  J L o  
E l k o n i n  b o x e s  ji 3 l o ^  f ly ^ l -L L oJ -T V
S a y -  i t -  a n d -  m o v e  it  a n d  p r in t in g  
, c ^ \  où/  .u»yb>  E l k o n i n  ^13 c S : ^  J > l y o  B l a c h m a n  ( a
.C ^ l  (_gj\^3^jl 0^ ^ ù ^ ^  Ùù\ù ^ J 3 ^ j l  dj ^  L _^jcL3 oi) L_Sb 3^.3^" ~ ^
^ 3 ^ ^  L / f / , / s / , / v /  J i o  f r i c a t i v e  L, dT ^ 3 ^  J ^ L i  juL  d J 3 l ^ 3 3 ^ 1
■ j ü JU1J3J iypw  J 3 L  (\j ^^ gjLkul (U LblvX^ 3^)Y.l V—d c  1 d j . jLcl / n / , / m /
03I3 ÛÙJJOÙ J ; J L u  (^bs>2;l3 o I j jJ  L Lfi)d_ou> j I j j J  3 ù ^ ^  i _ r ^  J iJ  J'  ^ ^L 6d^uu> -V  
. ù j ^ ^  j \ j 3  s h i p  L m a n  ^ , 3 ^  d ^  T JL lo
..^3^^^^  ^ ooE  ^^^3/031 dj (& -^j >-S0 dj d_o^ ) ^_5^J L ^ l^ ô y j  ~''  ^
10
j i j  3I ô f j  ^  9 4^ ^ l y  dj I; ^ 3 ^
.kXAJ^^gvO
0 3 ^ ôL Ij o d L s  d^juI 3I ÙJU
j ' ÿ  y y ^  y j  ^ 031005 ^ l ^ j ,  L ^^^>^3:3
.JÛ3-Î;^^^ i^mo?cO« L Lû 4^13 3 >_5bj w5o L L^l3j?coJb ^ 3^^!
ijjlT M a n ip u la te  U>d5'l3 3 o ^LoJ I; 1^3:3 0 ^ 1 3 ;  ^ 0303! d jo lj l joo -T
^jj3^b> Ô 33>- tile  |oL: I^j*o . «loEI lOdLxj dj ^03,03! 3 40^3] 1^313 i S 3j  ' ^ 3j - ^
. 0 3 0 ^  1^3:3
Y -T  3K B l a c h m a n  3 B a l l  ) l ^ l  s a y -  i t -  A n d -  m o v e  -  i t  ^ 3 ;  j j  ( b
.JuloiwLw <_^ 3j  ^jjwk^C j ù  àS" ùJOù ^LO* t l l e s b  \j  l&Oa
j j j  Ja:> i_So (_g3j t i l e  j£> 3I d5sdL> jJ» ùjS  JààJj 1^  los^Jb d5” Ô30|_g_o 6j b  ^ ^ 3 y  1 (_y'^ 5^3  ^ dj 
ûûb (jôL oJ  j3-a^ (tdjl (ob 3 jl^Sb £»oi k _ ^ y  o l3 ^ l v>35lj_  ^ rAil
.«>30^
(ù 3 w^ g^  ^ ûiiLflOol j^gSbOo3b p i  l i l t  b Ô 33?- 3 I d5l^Lo3 1^ -^ ) j^Ly) ^O JL ib> -T V
.û3b--J Ju J-> 83I9 b JlôO Ij 03I3 >-5b ^ 1^  JoL ûlç^^^ ^ 0 3 x53! 3 I
.ÛO 3 ^  p e t  d. I3 p a t  : J l io
1 1
